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True Color 
Reproduction from 
Kyocera Thermal Printheads 


or color graphic thermal printers, nothing pro- 

duces a more faithful or finer resolution image 

than Kyocera thin film thermal printheads. Our 
printhead technology has the highest control of elec- 
trical resistance to assure you the most accurate gray 
scale and color reproduction possible. There is no better. 

And we've got speed, as well. Conservatively rated at 
up to five inches per second, our printheads are ideal 
for high-speed color printing applications such as video 
and CAD/CAM. 
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At Kyocera, we're dedicated to making 
superior products. That’s why all of our 
thin film printheads are leading the 
industry with benefits such as lower 
power requirements (one-third less than 
the competition), silicon nitride-coated 
heaters for a longer life, and a small, com- 
pact size. Our ability to consistently print a true gray 
scale has even put Kyocera printheads in flagship appli- 
cations of the unique color sublimation printer. 

And with all of these innovations, we haven't 
forgotten what’s most important. Consistency... 
accuracy...and reliability. Our thermal printheads can 
withstand more than 30 miles of paper stock and still 
print within spec. 

Call (619) 576-2651 today for more information 
on the printheads that are creating tomorrow's 
industry standards. 


cf KYOCERA 


Kyocera America, Inc., I/O & Storage Division 


8611 Balboa Avenue 


San Diego, CA 92123 ® (619) 576-2651 


Color images used in this ad are not actual thermal printer reproductions but are used for illustration only. 
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BIOLOGICAL 
WATERQUALITY 
IN THE RHINE 


Courtesy BGR, West Germany. 


Copenhagen (01) 67 22 88 
Dusseldorf (0211) 596 1017 
London (0753) 79293 

Paris (01) 4225 3314 
Dallas (214) 980 1600 
Boston (617) 272 7260 
Chicago (312) 576 0055 
Los Angeles (818) 407 1711 


ROTECT THE 
PURITY OF YOUR 


ENVIRONME 
DATA _. 


UNIRAS GRAPHICS 
SOFTWARE DISPLAYS 
YOUR DATA WITH 
THE ACCURACY AND 
IMPACT YOU 
REQUIRE TO MAKE 
DECISIONS FASTER. 


Courtesy Warren Spring . 
Laboratory, UK. 


UNIRAS software was used to generate 
these displays showing the variation A 
of acid rain across the UK and the 
long-term improvement in the 
water quality of the River Rhine. 


UNIRAS’ graphics range from simple 
monochromatic XY plots to complex 
3D and 4D color shaded models. For 
presentations, or as a permanent 
record, any display can be hard 
copied in the form of high 
quality plots, overheads and slides. 


UNIRAS makes its software available in two forms to benefit 
different user groups. Interactive, user-friendly packages 
‘enable non-specialists to apply the extensive facilities quickly 
and easily, while the wide range of subroutines provide the 
professional programmer with an impressive choice of tools 
for integrating color graphics with new and existing 
applications. 


UNIRAS software runs on most mainframes, minicomputers 
and workstations, plus the IBM PC/AT. It supports the many 
graphics terminals and hardcopy devices at work on over 
1,000 computers worldwide. 


Call us today and let us show you how UNIRAS software can 
help you analyze data, interpret trends and make those ) 
critical decisions. UNIRAS 
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Productive nee Thats all 
_ the speed you need from your 
high resolution PC/CAE 
graphics controller. 


And productivity — affordable 
productivity — makes the new 
Galaxy Mercury the perfect 
price/performance solution. 


The Galaxy Mercury has the 

unique Galaxy QuickSilver custom-built graphics chip set 
for improved performance. Add to this MagniCAD Instant 
Zoom windows for express edits, rapid redraws, and % 
real-time regenerations. Plus 1024x768 or 800x600 - 


GalaGraph 


1270 Lawrence Station Rd., Bldg. 4 
Sunnyvale CA 94089 

Tel: (408)734-2202 

Telex: 6502552141 MCI 

Fax: (408)734-2812 
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high-resolution and a 19” flicker-free, 
single-monitor display format. 


It all adds up to 5 times more productivity 


for AutoCAD, VersaCAD, P-CAD, and other 
leading applications. 


And all at price up to 50% less than the 
competition! Now that’s the kind of speed 
you need — Productivity that Pays. 

Galaxy Mercury. The Price/Performance 
Solution from GalaGraph. 
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COVER: Using the Silicon 

“ —* Graphics Iris 4D/60 and 
____Alias/4 Natural Phenomena 

software, artists rendered 

the airplane at 4000-line 

resolution and the background 

at 2000 lines. Jeffrey T. 

© Donovan, electronic color 

© specialist at UltraScan Inc. 

| (Hudson, NH), composited 

the two images using: 

Eikonix equipment. 


FOCUS: Architecture Goes 3D 


36 New Design 
Dimensions 


Today’s PC-based 3D 
architectural software 
promises to do for design 
what 2D packages do 

for drafting. 

By Gregory Bloom 


42 Modeling the Future 
of Architecture 
Using 3D modeling 
systems, architects can 
evaluate designs, walk 
clients through these 


designs, and produce 
realistic renderings. 
By Laura Lang 


49 Imaging Sharpens 
Medical Diagnoses 
Image-processing 
techniques are 

making it easier 

than ever to correctly 
diagnose and treat 
medical problems. 

By Peg Killmon 


57 Mac Il Powers 
Professional Graphics 
Apple aims its second- 
generation Macintosh 
computers at the 
engineering and 
presentation markets. 

By Barbara Robertson 


68 Graphics Applications 
Implementing a 3D 
architectural system; creating 
powerful databases for 
facilities management; a 
computer fights forgery. 

By Jennifer Dritt Wight 


NES MIULTISYNG XL 


MultiSync XL 


Breakthrough MultiSync 
technology for CAD/CAM. 


Resolution up to . 


Whether your big ideas take the shape of skyscrapers or 
screwthreads, you’ll find the new MultiSyne® XL the perfect moni- 
tor to display them. Because it thinks as big as you do. 

With 1024 x 768 resolution, it has the sharpest graphics of any 
MultiSyne monitor. It has a reduced-glare 20" diagonal screen. 
And operates in analog mode. For an infinite variety of colors. 

The XL works with boards for old and new systems from 
PC/XT/AT (and their 100% compatibles) to IBM PS/2 and Apple 
Mac II. Because it automatically adjusts its scanning frequency to 
whatever board you use. From EGA to PGC and beyond. 

Best of all, it has one feature no one else can give you at any 
price: NEC. 

So, to create brilliant CAD/CAM ideas, just use your imagina- 


tion. And the monitor big enough to express it. For literature or a 


IBM, PC, XT, AT and PS/2 are registered trademarks of the International Business Machines Corporation 
Apple and Mac |i are registered trademarks of Apple Computer, Inc 


NEC is a registered trademark of NEC Corporation 


NEC 
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No End in Sight 


hile the excitement at June’s A/E/C Systems ’87 show may 

have snuck up on the industry to some extent, no one was 
surprised that SIGGRAPH ’87 turned out so well. With over 30,000 
attendees and a number of significant new graphics products, the 
annual industry rite confirmed the vitality of the graphics market. 


What has been something of a surprise, though, is that the pace of 
new product introductions has hardly abated since the late July 
show. Usually we’d have a moment to catch our breath before 
diving into the fall activity surrounding AutoFact and Comdex, but 
not so this year. Although we don’t keep a specific count (who’s had 
time?), ’'d venture with some confidence that CGW has fielded more 
new product announcements for this issue than any other this year, 
with the possible exception of July’s SIGGRAPH issue. 


The unbridled enthusiam of developers working in the Apple 
Macintosh world—evidenced by August’s exuberant MacWorld Expo 
in Boston and covered in this issue’s Graphics Products section and 
feature story by West Coast Editor Barbara Robertson—accounts for 
much of the continued excitement. Note that scores of these Mac 
products are professional graphics tools from established vendors 
like Versacad Corp., Hewlett-Packard, Cricket Software, MacNeal- 
Schwendler, and, of course, Apple itself. 


But it doesn’t stop there. Major new products from Matrix 
Instruments in the presentation graphics field and from Iris 
Graphics, Interleaf, and Letraset in publishing and graphic arts 
show that all applications are being served well. Indeed, the activity 
of the past six months proves that if there ever was a slump in 
computer graphics, it’s history now. 


Evidence from outside the graphics industry supports this 
conclusion. Sun Microsystems was featured in a recent issue of 
Fortune, and the September issue of California Business reveals 
that of the 21 fastest-growing businesses in that great state, exactly 
one-third are computer graphics companies: Verticom, Autodesk, 
Silicon Graphics, Sigma Designs, Adobe Systems, General 
Parametrics, and Sun Microsystems. 


Obviously, all of this is good news for anyone who reads these 
pages. And even though it makes our job busier, we’re delighted to 
tackle the task of keeping you up to date on what’s happening in 
the fast-changing world of computer graphics. 


“Fined 


Tom McMillan 
Editor 


COMPUTER GRAPHICS WORLD OCTOBER 1987 


hen your business needs dn 
graphics, but your graphics ~ 
system needs a boost—turn 
it up! With a graphics 
processor from Logic Sciences, 
you have the ability. 


Capability. 
A graphics processor from Logic 
Sciences accelerates the conversion of 
graphics data from vector to raster form. 
Unleashes the full graphics capabilities of 
today’s sophisticated printers and plotters. 
And improves the productivity of your 

host computer. 


oo Flexibility. 
Choose from a family of solutions. Need 

business graphics? Try the Turbograph® 300 
add-in board or desktop unit. (The Series I] 
model allows up to seven host computers to 
share the same printer/plotter. And the most 
recent addition, the Series Ill, has a built-in 

IBM * 3274 cluster protocol converter.) 

Or, for more demanding CAD/CAM 
applications, try the Turbograph 700. And 
when you need to process huge amounts of 
graphics data, the HSR®-11B is available with 
an optional disk storage system. 


Compatibility. 
Logic Sciences products are compatible with 
industry-standard command languages, < 
providing immediate interface to hundreds of © 
application packages. And because Logic 
Sciences processors are operable ina variety ¢ 

of hardware environments, and are upwardly 
compatible, your initial hardware and software < 
investments are protected. 


Excellerate your graphic ability. Contact the ¢ 
company that has specialized in raster ~——__-_ -_____— 
graphics since 1972—Logic Sciences. 


ee coc =LsI “LOGIC SCIENCES INC. 
ae ape St | : 10808 Fallstone Road « Houston, TX 77099 + 713/879-0536 + Telex 706691 
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a 3 for good reason. 
HP offers more capability 
in workstations than ever before. 
Namely, an entire family of 
bu y SIRS are ronments. They support industry 
a standards in networking, graphics, 
the UNIX operating system, the 
stations fit your computing environ- 
ment. And grow with you instead 
of growing obsolete. 
choice of world-class HP solutions 
in CAE/CAD, microprocessor 
development, PCB test, and 


They're turning 
high-performance workstations 
that thrive in multivendor envi- 

| | X Window System, and a variety 
* of languages. 
It means this. HP work- 
Need applications software? 
No problem. You have your 
more. For special applications, 
we offer over 1,000 software 


Brake assembly data courtesy of SDRC 
Automobile data courtesy of Chrysler Motors 


UNIX is a registered trademark of AT&T in the US. 
and other countries 


HYPERchannel is a trademark of Network Systems Corp. 
NFS is a trademark of Sun Microsystems 


packages from our third parties. 
So either way, you're covered. 

Our new family of 32-bit 
machines is complete, and gives 
excellent value from low end to 
high. Which means you can 
choose the right workstation, 
while getting the most from 
your investment. Our Model 
318M, starting at $4,990, sets 
new standards in entry-level 
price/performance. And the 
Models 330, 350, and 825 pro- 
vide the power for your toughest 
technical applications. 


Want extraordinary speed 
and resolution in 2D and 3D 
graphics? You'll find it on our 
entire family. One good exam- 
ple: the new Model 825SRX 
Precision Architecture Super- 
workstation. It combines 8 MIP 
computation power with inter- 
active solid rendering graphics. 

Something else you should 
know. The HP family is modular. 


And works with an extensive 
line of HP input and storage 
devices, monitors, printers, and 
plotters. So you can get a com- 
plete system, supported as a 
system, from one source. 

Speaking of the source, HP 
delivers unsurpassed service 
and support, with a proven 
reputation for minimizing your 
overall cost of ownership. 

Plus, no one anticipates 
your future needs like HP. Our 
vision of distributed computing 
ensures that we will satisfy your 
application requirements 
tomorrow as well as we 
do today. 

Consider HP work- 
stations now. See for 
yourself why more and 
more companies are turn- 
ing to HP. Questions? 
Call your local HP sales 
office listed in the 
telephone directory 
white pages. 


Tap HP’s DATA-LINE for 
complete facts...instantly! 


For on-line information 24 hours 
a day, use your computer, 
modem, and HP’s DATA-LINE. 
Dial 1-800-367-7646 (300 or 1200 . 
baud, 7 bits 
even parity, 

1 stop bit). In 
Colorado, call 
1-800-523-1724. 


HEWLETT 
PACKARD 


Up 
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Two typical C-CADD configurations shown 
functioning like the Intergraph InterAct 
workstation (background). 


THINK AGAIN! 


CNR Research delivers Intergraph System 


capabilities to your PC at a fraction of the cost. 


That’s right, get the best of 
both worlds; Intergraph capabilities 
on your PC without purchasing ex- 
pensive hardware. How? By adding 
inexpensive software ... C-CADD. 

CNR Research, Intergraph’s tutor 
in the PC CADD market, developed 
C-CADD to be 100% file compatible 
in all areas of the Intergraph IGDS 
CAD System with no translations 
needed. C-CADD runs under MS 
DOS on IBM PC (and clones) and 


accepts Intergraph commands with 
additional innovative enhancements. 

CNR Research backs C-CADD, 
a time proven product, with a training 
program and self-paced tutorials. 
Compare and then think again. Call 
CNR Research for information or a 
demonstration. Dealer/Distributor/ 
VAR inquiries welcome. 


©1987 CNR Research. 

C-CADD is a registered trademark of CNR Research, Inc. 
Intergraph, InterAct and IGDS are trademarks of Intergraph 
Corporation. 


CNR Research, Inc. 

2929 Plymouth Rd., Suite 301 
Ann Arbor, Michigan 48105 
Phone: (313) 996-0300 

FAX: (313) 996-1315 


PeSealCri 1. 


An affiliate of 
CIRCLE 7 ON INFORMATION CARD 


Striking a Chord 


men, Amen, Amen to your 
August editorial “Waiting 
For Art.” You’ve correctly 
defined the problem when you refer 
to artists “laboring under the weight 
of traditions defined in other 
media.” 

Computer graphics as a distinct 
medium is sufficiently new that it 
has yet to develop traditions which 
make appropriate use of its own 
particular range of advantages and 
capabilities. In addition, artists 
have to be trained like any other 
technician/craftsman and the train- 
ing mechanisms hardly exist yet. 
Finally, the art establishment has, 
perhaps understandably, failed to 
come to grips with the rise of a new 
(and therefore threatening) mode of 
expression. 

So the judging of relative value 
is often left to diligent and well- 
meaning but untrained industry 
representatives, resulting in the 
glorification of technical exercises. 
If young artists aren’t exposed to 
interesting work in a given medi- 
um, they may decide to dismiss 
that medium as unworthy of their 
efforts. 

As a member of the CGW Reader 
Advisory Board, I want you to 
know that I support your pointing 
out the Emperor’s nudity. Other- 
wise, the poor fellow will never 
spring for that new suit. 

Murry Christensen 
Art & Science Inc. 
Princeton, NJ 


A 


Your comments on the quality of 
computer art (August) are welcome 
support for the growing realization 
that it takes more than computer 
expertise to produce art or visual- 
ly effective imagery. 

Computer technology has been, 
and still is, dominated by a relative- 
ly small number of highly skilled, 
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technically oriented individuals. 
This condition is entirely under- 
standable, appropriate, and, up to 
a point, acceptable. At the same 
time, however, there is a general 
awareness that the ability to in- 
voke graphic functions of a com- 
puter does not, by itself, guarantee 
visual coherence in art. 

Less apparent, but still critical to 
graphics, is that too often Com- 
puterology is taught by technical 
experts who do not know or under- 
stand the peculiarities of the learn- 
ing process whereby those who 
wish to create art, or graphics of 
any kind, can attain that goal effi- 
ciently. This does nothing but im- 
pede learning to the same extent 
that it corrupts the quality of art. 
The aspiring artist is either total- 
ly frustrated or acquires a distort- 
ed view of what computer art 
‘should’ look like, inevitably con- 
tributing to the already extensive 
series of visual cliches we recognize 
as computer graphics. 

Prompted by your cogent editorial, 
what I am asking for is tolerance 
from computerists. When the pur- 
pose is art, we need to learn, develop, 
and realize our respective artistic 
potentials, free from irrelevant 
technical distractions. Then, per- 
haps, computer art will escape from 
the checkerboard, zoom into a new 
spatial realm, and be worth seeing. 

Charles Jaschob 

Instructor, Fine Art Division 
Foothill College 

Los Altos Hills, CA 


When I wrote the August editorial, 
I half-expected to hear from affront- 
ed artists. But instead, we received 
several other letters seconding the 
thoughts expressed in that piece, 
and indeed, the two letters printed 
here have been shortened by half. 
Thanks for your response.—Ed. 


With reference to “A-E-C Demand 
Breeds Image Synthesis & Anima- 
tion” (June), we want to thank you 
for referring to our works in the 
image-synthesis field. Nevertheless, 
we wish to point out that the reso- 
lution of the printed pictures as 
samples of what can be done with 
our program is quite obsolete. We 
have now implemented our soft- 
ware on an Iris 3130 and on up- 
graded AT computers, both with 
palettes of 16 million colors. 
M. Porada 
Architect 
CIMA 
Paris, France 


I would like to compliment Peter 
Bono on his article “Chips for the 
High End” (July). It was very help- 
ful in understanding the future 
direction of high-end performance 
graphics. 

As for the sidebar “Implementing 
the TI TMS-34010,” the byline 
should be Sarah Macdonald, Matrox 
marketing communications coordi- 
nator. Giving credit where credit is 
due, it was Sarah who put in the 
hard work to develop such an in- 
formative article. 

Sylvio Jelovcich 

Graphic Product Manager 
Matrox 

Quebec, Canada 


Thanks to Messrs. Porada and 
Jelovcich for setting the record 
straight.—Ed. 


Address letters to: Computer 
Graphics World, POB 1112, Lit- 
tleton, MA 01460. The editors 


reserve the right to edit any mate- 
rials submitted to conform with 
CGW style and policy. 
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For PC CADD software 
think MicroStation from 


Intergraph now ofters big system capabilities at a PC price. 


PC CADD that stands alone PC CADD that stands on experience and compatible with — Intergraph IGDS, the 
MicroStation is a complete CADD system. Run- Intergraph designs and manufactures oe ek spammer an 

ning under MS DOS on PCs and compatibles, computer graphics systems for the world’s ee oe By: 

and under Unix on Intergraph workstations, largest, most successful companies. We have PC CADD to stand the test of time 
MicroStation gives you the features you dexpect 18 years experience in solving design, drafting, Meet your present CADD needs on a system with 
from Intergraph — full 3D and translation-free and engineering problems with interactive a future. For growing companies, MicroStation 
compatibility with our big-system capabilities. graphics software and hardware. Now, with : 


is a low-cost entry into Intergraph's VAX and 


MicroStation, you get PC software based on — Unix applications, with upward compatibility 


that stands out... 
Intergraph. 


guaranteed. For larger companies, MicroStation a demonstration at a location near you. Dealer 
can be cost-effectively distributed through multi inquiries invited. 


ple departments, allowing a firm to expand and 

standardize its CADD system. And, Intergraph 2 re : = eae Oe 

backs MicroStation with an extensive training abe eerie aca Lich gt taste 

and support network to meet your present and Outside the U.S. call: (205) 772-1800 

future requirements. 


: | Think Intergraph. Think MicroStation. | One Madison Industrial Park 
Call for more information, or to arrange PC CADD witha history anda future. Huntsville, Alabama 35807-4201 
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h hundreds of software packages. 
he the PC CAD world with the 
MP- 41/42 series—the plotters that howscon 
offer superb reliability and excellent 


performance at a Vory. affordable *U.S. suggested retail price. Prices subject to change. 
price. Learn about the advantages Of — Houston Instrument is a trademark of AMETEK, Inc. 


instrument 
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PHIGS+ S$ 
Up for Rocdteu 


Convex Realizes 
Rendering Gains 


Municipal & Utility 
Mapping Grows 


NCSA’s Scientific 
Visualization Program 
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News in Brief 


An ad hoc working group has released for review the specifications 
of a group of proposed extensions to the Programmers Hierarchical 
Interactive Graphics System, a draft-proposed ANSI and ISO graphics 
standard providing a set of functions for the definition, display, and 
manipulation of 3D graphics data. The proposed extensions, called 
PHIGS+, provide standards for lighting, shading, depth cueing, and 
advanced 3D primitives. 

“By releasing the PHIGS+ specification for general review and 
comment prior to submitting it to formal standards bodies for their 
consideration,” states Andries van Dam, chairman of the ad hoc 
committee, “we hope to solicit input from the widest possible range of 
individuals interested in extending current graphics standards.” 

More than 40 individuals from over 20 companies and universities 
have worked on the PHIGS+ specification. Interested parties may 
obtain a copy by sending $15 to ACM-SIGGRAPH at the SIGGRAPH 
Conference Management Office, Suite 600, 111 East Wacker Dr., 
Chicago, IL 60601. 


The 64-bit C1 minisupercomputer from Convex Computer Corp. 
(Richardson, TX) has been selected by Ohio State University, Ray 
Tracing Corp. (Torrance, CA), the German animation vendor IBZ Digital 
Productions, and the French companies Sogitec and Thomson CSF 
for use in graphics rendering applications. Also, the company has 
recently reduced base system prices by approximately 20% (you can 
get an entry-level C1 for a cool 250 grand) and memory prices by 
over 50%, according to Frank Vince, vice president of marketing. 


Pickering Hydro-Electric Commission—a suburban Toronto electric 
distribution company—and three southern Florida counties—Dade, 
Broward, and Pasco—have turned to automated geographical information 
systems to handle facility management, zoning, land-use mapping, 
transportation analysis, and environmental studies. All four 
organizations will use the ARC/INFO system marketed by 
Environmental Systems Research Institute (Redlands, CA). 


The National Center for Supercomputing Applications at the University 
of Illinois (Champaign-Urbana) now offers help to scientists trying 

to plow through large volumes of research data. Using the Center’s 
eight-CPU Alliant FX-8 minisupercomputer, which provides 94-MFLOPS 
performance, and a pair of frame buffers from Raster Technologies 


_ for graphics display, scientists have developed graphical simulations 


of phenomena including the action of 11,000 atoms of a bacterium 
protein exposed to sunlight, the cosmic string theory of the origin of 
galaxies, and the collision of two neutron stars. Any academic researcher 
who’d like more information about the Scientific Visualization 
Program may write Patricia Wenzel of NCSA, 154 Computer Applications 
Bldg., 605 East Springfield Ave., Champaign, IL 61820. 
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Uniras Extends 
GKS Standard 


News from NCGA 


Linotype Develops 
PostScript Fonts 


GM Piant 
Showcases MAP 


Also of Note 
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With the announcement of its UNIGKS 4.0, Uniras Ltd. now offers 
the first implementation of the Graphical Kernal System that meets 
the extended DIN/GMD certification requirements for the UK, France, 
and West Germany. To provide implementation across a family of 
workstations from different vendors, UNIGKS 4.0 includes multiple 
drivers such as Tektronix 40XX, 41XX, 42XX, and GDDM devices. 


After a run-off, Joel N. Orr has been elected as 1988 president-elect 
of the National Computer Graphics Association. Orr, a long-time CGW 
contributing editor, was one of the founders of NCGA and has most 
recently served as the association’s director of CAD/CAM and CAE. 
NCGA also notes the success of its recent Boston ‘“‘minishow,” focusing 
on CAD/CAM, which drew over 4800 attendees. 


A licensing agreement with Adobe Systems Inc. (Palo Alto, CA) gives 
Linotype, owner of the Mergenthaler Type Library, the right to 
develop, manufacture, and distribute PostScript versions of its more 
than 1700 typefaces. The Adobe Type Library currently comprises 
147 faces, and Linotype’s efforts are expected to add new faces at the 
rate of more than one per day, with releases scheduled on a quarterly 
basis. Adobe, which recently announced new versions of its own 
typefaces that the company says are easier to install and use, has 
recently begun shipping PostScript typefaces for the IBM PC world. 


What has 143 robots, nine modular paint booths, 350 programmable 
logic controllers, 25 cell controllers, and 20 miles of broadband cable? 
General Motors’ Pontiac East Assembly Plant, that’s what—and 
they’re all integrated with the Manufacturing Automation Protocol 
that the automaker helped to develop. The advanced plant, which 
produces Chevy C/K and GMC Sierra pickups, “‘sets a pattern for the 
rest of the industrial world,” says Charles Katko, GM vice president 
and group executive in charge of the Truck & Bus Group. Katko 
commended UAW officials for helping to integrate people and 
technology, and he credited GM’s Electronic Data Systems and GM 
Hughes Electronics for their contributions. 


Aiming to help “graphics illiterate’ desktop publishing users as well 
as “computer illiterate” graphic designers, a leading San Francisco 
design firm has spun off a new company called Design Access Inc. 
TOPS Terminal for the Apple Macintosh, from Sun Microsystems 
subsidiary Centram Systems West Inc. (Berkeley, CA), now lets 
Mac users on the AppleTalk network access machines running on 
TCP/IP-based networks. Following in the PostScript-bound footsteps 
of Hewlett-Packard and IBM, Imagen Corp. (Santa Clara, CA) has 
announced that it will support Adobe’s page-description language on 
its ImageServer XP laser printers; Imagen had previously pushed DDL 
and Impress PDLs, both of which it will continue to support. 
Phoenix Technologies Ltd. (Norwood, MA) is developing a software 
emulation package that will enable users of National Semiconductor’s 
series 32000 microprocessors to run MS-DOS on their systems. 
Meridian Data Inc. (Capitola, CA) has announced the availability 
of Microsoft Extensions, a software package that sidesteps MS-DOS’s 
32M file size limit and allows users to access the entire 600M 
capacity of a CD-ROM optical disk. Through a new company known 
as Drafix Europe, Foresight Resources Corp. (Lawrence, KS) plans 
to capitalize on the untapped European market for low-cost PC CAD. 
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Apollo Moves on 
Several Fronts 


Financial News 


Mergers, Sales, 
& Agreements 
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With second-quarter sales up 50% and income up 630% over the 
same period last year, Apollo Computer Inc. (Chelmsford, MA) has 
announced plans to pursue several market opportunities. Under an 
agreement with Graphic Software Systems Inc. (Beaverton, OR), 
GSS will bring Apollo’s recently announced Open Dialog user- 
interface management system—the first commercially available 
product to implement X Window System v.11—to 80386-based 
platforms in the form of the GSS*X/386 system supporting Xenix 
386 System V and Unix System V.3. Per another announcement, 
Trace supercomputers from Multiflow Computer Inc. (Branford, CT) 
will be offered as compute servers for Apollo workstations. And finally, 
Apollo has announced its support of financial applications from 
Information Builders Inc., Unify Corp., and EasTek Corp. 


MacNeal-Schwendler (Los Angeles) reports second-quarter revenues 
up 30% and net income up 37% over the same period last year; MCS 
also announced that its MCS/Nastran will be ported to Sun-3 and 
Sun-4 workstations. Second-quarter results from Mentor Graphics 
(Portland, OR) show revenues up 28% and net income up 108% over 
last year’s Q2. Fiscal ’87 revenues of Cadnetix Corp. (Boulder, CO) 
were up 43%, and profits rose by 68%, over fiscal ’86 results. For 
the first six months of 1987, Computervision Corp. (Bedford, MA) 
reported a 19% increase in revenues over the same period last year; 
net income of $9.9 million (including $7.5 million from the sale of 
minority ownership interest in its Japanese subsidiary) represents a 
heartening turnaround from last year’s first-half loss of $10.4 million. 
MassComp (Massachusetts Computer Corp., Westford, MA) reported 
fiscal ’87 revenues up 47% over last year’s, with income of over $3.6 
million offsetting last year’s loss of nearly $1.6 million. | 


In the three months since its announcement, the Digi-Trail video 
effects package for Ampex ADO systems has been purchased by over 
120 ADO system owners, garnering $1 million in sales for Ampex 
Corp. (Redwood City, CA). Ampex has also announced that $1.2 
million in Ampex equipment has been installed at the Brooklyn 
College Television Center of CUNY. Business & Professional 
Software Inc. (Cambridge, MA) has signed an agreement under 
which Pansophic Systems Inc. (Oak Brook, IL) will distribute 
BPS’s 35mm Express. 

In an OEM agreement with Island Graphics Corp. (San Rafael, CA), 
ArborText Inc. (Ann Arbor, MI) will integrate versions of Island’s 
Paint and Draw packages with its technical publishing system, The 
Publisher. A new mouse from Logitech Inc. (Fremont, CA) that 
provides unprecedented 320-dpi resolution will be ORMed by Moniterm 
Corp. (Minnetonka, MN) for use with its monitors. 

The French Petroleum Institute, part of the Center for Industrial 
Studies and Development, has licensed PEGS and PDMS process 
plant design software from CADCentre of Cambridge, England. 
The Engineering Systems Division of 3M has signed a multi-million 
dollar OEM agreement with Sun Microsystems (Mountain View, 
CA); 3M will run its family of electronic document management 
systems on Sun-3 and Sun-4 workstations. Pixelworks Inc. (Hudson, 
NH) has the honor of claiming Computervision Corp. (Bedford, MA) 
as an OEM customer; CV is using Pixelworks’ Clipper Graphics 
controller as part of its 386-based turnkey Personal Designer systems. 
Mitsubishi Electronics of America (Torrance, CA) has chosen 
Chorus Data Systems (Merrimack, NH) to develop a video interface 
for its color thermal-transfer printers. 
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INDUSTRY 


Architectural CAD: 
A Hot and Cold Market 


Opportunities run over for vendors and users 


By John Ganiz 


W hile the architectural community is sudden- 
ly—five years is sudden—awash in computer- 
ized design tools, CAD vendors are suffering 
an off year because of market demographics and 
relentless price/performance hardware advances. 

Unlike the electronic and mechanical CAD markets, 
where large companies dominate, the architectural 
market is highly fragmented, as are the markets for 
engineering and construction-related CAD, often 
lumped in together under the category “A-E-C.” 

Government studies show, for instance, that there 
are over 35,000 A-E-C firms in the US. Of these, over 
75% have fewer than 20 employees and 90% have 
fewer than 50. Worse, 
architectural firms weigh 
down the lower end. By 
billings, the top 50% of 
the top 500 design firms 
are engineering consult- 
ing companies or A-E 
firms in which engineer- 
ing is the major money- 
maker. Finally, the A-E-C 
CAD market is related 
to the total dollar value of construction contracts 
awarded to A-E-C firms. 

Because of this fragmentation, the architectural 
market has long been a stepchild of the CAD indus- 
try. In a study conducted in the mid-1980s, Interna- 
tional Data Corp. determined that 75% of all A-E-C 
firms using CAD had purchased their first system after 
1981. Until 1980 or so, most A-E-C software packages 
were modified mechanical CAD systems, and the first 
wave of combat-ready A-E-C systems didn’t hit the 
beach until after 1982. Even today, A-E-C CAD ac- 
counts for only 14% of the whole CAD market, accord- 
ing to figures from Dataquest. 

Full of small firms and casual users, such a market 


A-E-C is fertile 
ground for PC- 
based solutions; 
by 1990, 63% of 
A-E-C CAD seats 
will be PCs. 


Contributing Editor John Ganiz is executive vice president of Tech- 
nology Financial Services (Chelmsford, MA) and editor of Tech 
Street Journal. 
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ought to be fertile territory for PC-based solutions, and it 
is. Counting a share of drafting applications, over 30% 
of all PC applications ripen on the A-E-C vine. By 1990, 
says Sanjiv Hingorani of Salomon Brothers, 63% of the 
CAD seats in A-E-C will be PCs and only 24% will be 
turnkey systems. That’s about 20 percentage points 
higher than PC seats in mechanical CAD. And one sur- 
vey IDC conducted last year indicated that 48% of poten- 
tial buyers of PC CAD systems had A-E-C applications 
in mind. Autodesk alone lays claim to 13% of the A-E-C 
CAD software market, according to Dataquest. 

It’s this rapid switch to PC-based solutions that’s 
made 1987 tough for vendors. Today’s flat market is 
the arithmetic sum of fast growth in PC solutions and 
falling revenues in turnkey systems. The good news 
for vendors is that Dataquest sees stabilization by 


4800 
Architectural CAD Market 


Architecture 


1600 - 
“eer A-E-C 


1400 


1200 


1000 


800 


$Millions 


600 


400 


200 


19861987. 1988 1989 1990. 1991 


23 


1988 and a return to as-good-as or better-than-industry 
growth rates by 1989. 

For users there’s good news in what’s going on in 
hardware price/performance. Low-cost 32-bit worksta- 
tions from Sun Microsystems and Apollo are now 
available to systems integrators for under $5000; a 
new Digital Equipment Corp. workstation will be out 
soon; and 32-bit 80386-based PCs are now available, 
with suitable main memory and disk, for $4000. Add 
to that market pushes from companies like Apple, with 
its newly opened-up Macintosh, and you’ve got a hard- 
ware paradise for software developers. One of the most 


THE MURAL PLOTTER 

D SIZE PLUS. 

FLATBED TECHNOLOGY. 
Wiis nec engo rai PLAID. te 


dpenke you w a a e of iecuse 
about the Mural Plotter. We'll — 


let the facts speak for themselves. 


~ Plot area 25" x 34" 
Compatible with leading 
software programs 


serial interface 


Ur United Innovations ¢ Crossroads Ind. Park ¢ Holyoke MA 01040 © 413-534-4400 


CIRCLE 12 ON INFORMATION CARD 
24 
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Desk top or wall mount 
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fertile areas for software development is in 3D and 
solids modeling. 

Solids modeling and 3D graphics have always been 
high on the A-E-C wish list, as that mid-1980s IDC 
study showed. Back then, only the leading-edge A-E-C 
firms used CAD but half of them worked in 3D. That 
penchant for 3D is already evident in the PC-CAD 
market, where more revenues accrue to 3D A-E-C CAD 
than to 2D, which together account for 5% of the total 
PC-CAD market and 15% of A-E-C PC-CAD revenues. 

What do all these numbers tell us? Simply this: 
e The A-E-C CAD market is still under-penetrated 
and is highly susceptible to low-cost 
solutions 
e Systems and software vendors 
that market general-purpose solu- 
tions will scratch and claw each 
other in a price/performance catfight 
e Companies that market to func- 
tional specialties like 3D, solids 
modeling, and animation walk- 
throughs will be able to retain 
margins—but will have to worry 
about targeted marketing 
e The architectural CAD subsector 
will grow faster than the CAD mar- 
ket as a whole 

A snapshot of the 1986 market 
gives Intergraph the lion’s share 
with 23%, Autodesk 13%, GE Cal- 
ma 7%, Fujitsu 6%, McAuto and 
IsiCAD 5% each, Computervision 
and Auto-trol 4% each, IBM 3%, 
and “‘others’’ 30%. At a compound 
growth rate of 12%, A-E-C CAD 
will account for 16% of the CAD 
market (now averaging 8.4% growth) 
by 1991. 

And not all solutions will come 
from companies traditionally in- 
terested in A-E-C CAD. Companies 
like Cubicomp, which specializes in 
3D and solids modeling software for 
the PC, will sell some packages into 
the market; firms like Challenger 
Software and Abvent will sell Mac- 
based systems to architects; and 
companies like MacNeal-Schwendler, 
strong in mechanical CAD and 
finite-element analysis, will tweak 
products to fit the A-E-C market. 

Meanwhile, all the traditional 
CAD vendors, from Auto-trol and 
Computervision to Intergraph and 
Versacad, will be incorporating the 
new technology and adding value 
in features like 3D modeling. 

But one of the biggest market risks 
will be buyer confusion. The pro- 
liferation of solutions is enough to 
daunt even the techiest of archi- 
tects. Fortunately, the reported pay- 
offs are such that most will ane 
the search worthwhile. 
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ith the lower costs 
and higher quality 
of video-display 


and projection systems creat- 
ing a growing demand for 
electronic presentation sys- 
tems, Matrix Instruments 
(Orangeburg, NY) has an- 
nounced VIP, a stand-alone 
unit for integrating busi- 
ness graphics with digi- 
tized images, sound, video, 
and low-level animation. 

Aimed at business pre- 
senters, audio-visual produc- 
ers, training professionals, 
educators, and the kiosk or 
“electronic sign’’ market, 
VIP is a remote-controlled 
portable unit that outputs 
sequenced presentations in 
composite video or RGB 
formats. 

The easy-to-use VIP Di- 
rector software runs on an IBM PC and 
allows the presenter or office worker to 
script computer images generated in 
Matrix’s MVP data file format, making 
the system compatible with graphics 
packages such as Artwork, Freelance 
Plus, Harvard Graphics, Microsoft Chart, 
Mirage, and PC-Slide. 

Graphics may be sequenced with tran- 
sitions including cut, fade, dissolve, and 
pulls to left or right. Using the remote 
control, the presenter can quickly access 
any frame or image in the sequence. 

An enhanced version called the VIP 
Producer includes a keyboard and its 
own software for editing presentations 
and scripting simple motions for an ani- 
mated effect. The top-end VIP Studio 
system enables producers to grab im- 
ages from video input, digitize sounds, 
and overlay graphics on live video. The 
VIP Studio also provides a built-in gen- 
lock capability for capturing presenta- 
tions on videotape with a standard VCR 
and drivers for creating hard copy with 
Matrix film recorders and color printers. 

Intended for use with high-resolution 
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PRODUCTS 


color monitors or RGB projection sys- 
tems, the VIP represents Matrix’s com- 
mitment to expanding its product line 
in the business presentation market. 
The product was developed in conjunc- 
tion with Matrix subsidiary New Me- 
dia Graphics Corp. (Billerica, MA). 
The standard configuration, known 
as VIP Director, lists for $3995 and in- 


New Metheus 


A high-performance coprocessor, VME- 
bus display controllers, a series of display 
subsystems, and a number of enhance- 
ment options comprise Metheus’ (Hills- 
boro, OR) list of announcements. 
Boasting a 60Hz noninterlaced, 1024- 
by-768-by-4 resolution from .5M of high- 
speed video RAM, the new 1104 Advanced 
Graphics Coprocessor “‘offers twice the 
performance of competing boards at 
less than half the price,”’ according to 
the company. The PC-based 1104 uses 
surface-mount technology and VLSI in- 
tegration while occupying one-half of 


Mairix VIP for 
Business Presentations 


cludes the 12-pound VIP 
presentation unit (68000 
processor; 1.2M AT-compa- 
tible floppy-disk drive; 1M 
RAM; built-in speaker; com- 
posite video, RGB, and audio 
outputs), VIP Director soft- 
ware for sequencing images 
and adding sound and tran- 
sitions, wireless remote 
control, library of sound ef- 
fects, and carrying case. 

The $4995 VIP Producer 
adds a keyboard and graph- 
ics-editing software that 
runs on the VIP unit, allow- 
ing users to modify their 
presentations on the road. 
The $7995 VIP Studio, which 
includes a 20M hard disk, 
adds a combined video/sound 
digitizer for capturing im- 
ages from videotape or cam- 
era, the ability to overlay 
on live video and capture sequences on 
videotape through built-in genlock, and 
output drivers for Matrix film record- 
ers and color printers. 

VIP Director is available now through 
selected dealers, VARs, and OEMs. VIP 
Producer and VIP Studio will be ship- 
ped in mid-November. 
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Hardware 


an eight-bit slot in most PCs. Based on 
the Metheus Graphics Chip Set, the 
1104 performs random-vector drawing 
at over 10 million pixels per second and 
polygon filling at over 60 million pix- 
els per second. 

Additional features of the $1395 1104 
include 960-by-600 CGA graphics and 
text emulation; interface for Metheus’ 
optional EGA add-on board; and ex- 
panded FIFO command buffer. 

Designed for use in VMEbus-based 
systems, the new 1000VM series of dis- 
play controllers derives its performance 
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from two VLSI components: a 4-MIPS, 


along the Via Dolorosa to the Church of 
single-chip graphics processor called 


the Holy Sepulchure. From there you will 


the Graphics Processing Unit (GPU); 
and the Memory Control Unit (MCU) 
chip, which controls raster memory and 
carries out in one VME slot low-level 
graphics tasks such as vector draw, fill, 
and pixel-block transfer. This GPU/ 
MCU combination achieves random- 
vector drawing rates of 13 million pix- 
els per second, no matter how many 
bits per pixel are drawn. The 1000VM 
Series is available in 1024-by-768 reso- 
lution (1054VM, $2495) and 1280-by- 
1024 resolution (1258VM, $3995), with 
either four or eight bits per pixel and 
four optional overlay bits. 

New models in the year-old Omega 
3000 Series of high-resolution display 
subsystems feature new hardware that 
uses VLSI devices and techniques such 
as surface-mount technology. Says a 
company spokesperson, ““What used to 
take four extended VME boards now 
takes one... yet we have added func- 
tions, increased performance, and cut 
down on interconnects, increasing relli- 
ability.”” Other enhancements include 
dual-head capability, cross-bar switch- 
ing, and double-buffering support, which 
changes images without visual distur- 
bance. With the new configurations, the 
Omega 3610 and 3620 are now avail- 
able in over 20 basic configurations 
that range in price from $17,000 to 
over $40,000. 

Finally, enhancement options added 
to the 1000 Series of Advanced Graph- 
ics Coprocessors include an EGA-com- 
patible emulation graphics board and 
two video products. 

Requiring only a half slot in any XT/ 
AT/386 or compatible, the Ultra EGA 
Card option ($895) displays EGA-com- 
patible graphics and text at 960-by-700 
resolution, with monochrome text and 
Hercules graphics displayed at 1024- 
by-700 resolution. 

Proprietary circuitry allows EGA- 
compatible software to display at true 
high resolution. This circuitry resides 
on a half-slot-sized PC board with a 
Chips & Technologies EGA chip set and 
EGA BIOS ROM from Phoenix Tech- 
nologies. The board can also be used as 
a stand-alone EGA card. 

The two video-enhancement products 
for the 1004 and 1008 coprocessors in- 
clude the NTSC Video Graphics En- 
coder and PAL Video Graphics Encoder 
(VGE). Both occupy an eight-bit expan- 
sion slot in most PC/XT/AT/386 and 
compatibles and provide composite vi- 
deo output of true broadcast-quality 
and genlock. 

Available for $1850 each, the VGE 
options are also equipped with video in- 
puts to allow simultaneous display of 
live video superimposed by graphics 
generated by a 1000 Series coprocessor. 
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visit the Temple, Dome of the Rock, 
Western Wall and the Oriental Market. 
Proceed to the Garden Tomb and from 
there continue via Rachel’s Tomb to 
Bethlehem. Visit the Church of the 
Nativity and Milk Groto. View the 


Overnight: Jerusalem 


BOOK WITH 


for one night in the four star tour is graded 
three star. 


Iris Boosts Color Ink 


Building dramatic advances on top of 
the Hertz ink-jet technology that made 
its first product a success for color- 
positional proofing in the electronic 
prepress market, Iris Graphics (Read- 
ing, MA) announced the Model 3024 
color ink-jet printer at the recent Lasers 
in Graphics conference and show. 

The new printer’s 240-dpi resolution 
gives only a hint of the quality of its 
output, for new technology developed 
by Iris provides variable spot sizes that 
generate up to 28 levels of color inten- 
sity per pixel. The image above—unre- 
touched and reproduced at actual size— 
shows the striking results. 

Like its predecessors in the Iris Series 
2000—which earlier this year received 
the International Technology Award 
from the Graphic Arts Technical Foun- 
dation—the 3024 will print on any me- 
dium that can be wrapped around the 
printer’s drum, enabling users to expe- 
riment with various papers to achieve 
optimum images up to 24 by 24 inches 
at speeds of approximately 38 square 
inches per minute. Because it can use 


Shepherds Field and return to Jerusalem. 


Please note: The Kibbutz Guest House that is used 


any medium, the typical cost of a single 
Iris print is measured in cents rather 
than in the tens of dollars per print of 
film-based proofing systems. 

The 3024 uses an 8088 microprocessor 
for logic control and relies on a Versatec- 
compatible physical interface. Ink noz- 
zles and deflection mechanics are peri- 
odically self-cleaned to reduce residual 
ink accumulation, and modular con- 
struction makes for easy replacement 
and calibration of individual nozzles. 

While Iris Series 2000 printers have 
been sold primarily to end users in the 
high-end color electronic prepress market, 
President Alphonse M. Lucchese aims 
to give the company’s products a greater 
profile in OEM markets. The primary 
market will still be as a “color positional 
proofer” to any high-end electronic pre- 
press system, Lucchese says, but he also 
targets proofing on less-expensive color 
print design systems, replacing soft 
proofing in computer-aided styling sys- 
tems, and generating final output on 
mainstream color graphics workstations. 
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interleaf’s TPS Package for Mac Il Computers 


Quick to endorse the new machine from 
Apple Computer, Interleaf (Cambridge, 
MA) has announced a Macintosh II ver- 
sion of its Technical Publishing Software 
3.0 (see Graphics Products, March issue). 

Dubbed Interleaf Publisher and aimed 
at the distributed corporate publishing 
market, the new product carries virtu- 
ally all of the functionality of Interleaf’s 
Sun, Apollo, or IBM RT workstation- 
based software—the only significant 
difference is that it outputs in Post- 
Script format only. The software re- 


quires a Macintosh II with 5M of RAM 
and the standard 40M hard disk. 
Interleaf developers have perfected 
the software’s interface in such a way 
that it is familiar not only to users of 
the workstation-based product but also 
to any Macintosh user. Specific features 
of the Macintosh interface that are 
adopted in Interleaf Publisher include 
“elevator boxes” on open windows, the 
use of mouse clicks for highlighting 
text, and the standard “‘grow/shrink 
box” for resizing windows. As David 
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AUTOSHADE 


Realistic, 


Shaded 


Renderings 


of Your 


AutoCAD 


Drawings 


The traditional solution is to construct a 
physical model or prototype. Constructing 
physical models, though, can be time- 
consuming and costly, especially if revisions 
are necessary. 


AutoShade offers an elegant alternative: 
graphic simulation of 3D models. The 
savings in time and money are very sig- 
nificant. What’s more, you can store several 
renderings of the same project and retrieve 
them later for analysis or elaboration, another 
decided advantage over physical models. 


In the real world, variations of color, texture, 
and lighting combine to produce extremely 
complex images. The challenge on a com- 
puter is to provide you with visual realism, 
while keeping the execution speed of the 
program fast enough to make it a practical 
tool. AutoShade meets that challenge. 


What is AutoShade? 

AutoShade is a rendering program that 
converts three-dimensional AutoCAD wire- 
frame drawings into realistic, shaded im- 
ages on your computer screen. AutoShade 
enhances the capabilities of AutoCAD with 
perspective, shading, and specular reflec- 
tion, creating three-dimensional render- 
ings that are lifelike and attractive. 


Who uses AutoShade? 

Architects, industrial designers, and 
mechanical engineers, for example, can 
use AutoShade to generate realistic graphic 
images of their projects. In fact, if you work 
in any discipline that benefits from build- 
ing three-dimensional models, you're a 
candidate for AutoShade. 


AutoShade lets you see how the final project will look before 
the critical design phase is concluded. 


Does AutoShade run concurrently 

with AutoCAD? 

AutoShade is a postprocessor, that is, you 
use it after you've made your drawing with 
AutoCAD and exited from that program. 
Since AutoShade needs all of your comput- 
er’s working memory to function efficiently, 
it doesn’t run concurrently with AutoCAD. 


AutoShade accepts any drawing created 
using the three-dimensional capabilities 
of AutoCAD 2.6. 


How does AutoShade work? 

Think of a photographer's studio, equipped 
with lights and cameras. You do your pre- 
liminary work for the AutoShade “photo” 
or rendering session within AutoCAD, 
where you specify the number of lights 
and cameras you want to use and place 


You can manipulate images 
using AutoShade’s independent database. 


By adjusting the color and specular reflection of renderings, 
you can achieve the polished look of metal or the matte 
finish of wood. 


symbols for them anywhere in your draw- 
ing. By drawing objects in different colors 
in AutoCAD, you can obtain multicolored 
AutoShade renderings. 


With this preliminary work done, you're 
ready to work in AutoShade, where you 
select one of the cameras you've previously 
set up in AutoCAD and “take a snapshot?’ 
that is, make a rendering. Since you can use 
any number of cameras, you can create a 
whole series of renderings from different 
vantage points. 


AutoShade carries the analogy of the pho- 
tographer’s studio further by letting you 
specify different “lenses” in millimeters, 
and even offers you an option that camera 
manufacturers don't: odd “focal lengths” 
Ifa 217mm lens is ideal for your rendering, 
you ve got it. 


© re cage 


AutoShade uses a technique called faceted 
shading which generates renderings in six- 


teen shades of gray or 256 colors, depend- 
ing on your graphics adapter. If your color 
graphics adapter produces a larger palette, 
AutoShade will utilize that capability. You 
can also adjust the specular reflection of 
the rendering to simulate the mirror high- 
lights of glass or the matte finish of wood. 


Pop-up menus and dialog boxes make 
AutoShade easy to use. You select com- 
mands arranged in three pop-up menus at 
the top of the screen. We've arranged 

the menu items to enable you to start using 
AutoShade with a minimum of training. 
The Expert Menu includes a number of 
refinements that will allow you to take 
command of the more complex AutoShade 
functions when you're ready. 


With the Wire Frame command, you can 
check the camera position and target, as 
well as the positions of light sources, 
before shading begins. 


Fast Shade, as its name suggests, creates 

a high-speed rendering, by performing all 
but the most complicated calculations, 
such as those to display face intersections. 
When you're satisfied with the parameters 
you've selected, the Full Shade command 
produces the complete rendering. 
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Yes. You can choose the part of the drawing 
you want to render by choosing different 
camera lenses, and by adjusting the Clip- 
ping Box.This box is an imaginary cube 
that contains the objects you want torender. 
By setting the appropriate positions of the 
front and back faces of the clipping box, 
for instance, you can slice through objects 
to produce sectional renderings or prevent 
the computer's rendering of objects that 
lie behind the camera position—a time- 
saving feature. 


AutoShade offers you a number of differ- 
ent ways to view your renderings. If you’ve 
made a file directory to store all your ren- 
derings, the Replay All command lets you 
play them back directly on the screen. You 
can use this facility to create presentations 
or to review a series of alternative render- 
ings, one after the other. You can even seta 
delay time between “slide changes; so that 
each rendering remains on the screen for 
the amount of time you choose. 


With AutoShade, you have a valuable tool for making 
realistic presentations to clients. 


Autodesk, Inc. reserves the right to revise and improve its products 
as it sees fit. This publication describes the state of this product at 
the time of publication and may not reflect the productat all times 
in the future. 


Trademarks: Owners—AutoShade, AutoCAD: Autodesk, Inc.: 

IBM PC/XT/AT, PC-DOS, CGA, EGA, and PGA : International 
Business Machines Corporation; MS-DOS: Microsoft Corporation; 
PostScript: Adobe Systems, Incorporated; Hercules Graphics Card: 
Hercules Computer Technology 
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AutoShade offers several hardcopy options. 
With a 35mm in-line film recorder, you can 
make slides from screen images. AutoShade 
supports both monochrome and color 
implementations of PostScript, a popular 
page description language for laser printers 
and professional typesetting machines. 
Thus, you can include attractive graphic 
images of your designs in reports, publica- 
tions, and proposals to clients. AutoShade 
can create color separations to produce 
color film from monochrome output. 


AutoShade can generate either a 256-color 
output file or a continuous-color output 
file with a floating-point representation of 
up to 16 million colors. These output files 
are documented and nonproprietary, pro- 
viding direct access to AutoShade render- 
ings by color hardcopy devices or even 
other software programs. 


A. IBM PC/XT/AT or 100% compatible 
system under PC-DOS/MS-DOS 

B. Hercules Graphics Card, Color Graphics 
Adapter (CGA) in monochrome mode, 
Enhanced Graphics Adapter (EGA), or 
Professional Graphic Adapter (PGA) 

C. Math coprocessor 


A. Minimum of 640K RAM 
B. 20-megabyte hard disk 
C. Professional Graphics Adapter 


Weinberger, Interleaf’s manager of ex- 
ecutive communications, puts it, Mac 
users will find that “the scenery’s dif- 
ferent, but the landmarks are there.”’ 
Announced in early September, Inter- 
leaf Publisher will be available during 
the fourth quarter at a single-copy price 
of $2495. 
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Letraset Mac Software 


The newest release of the Ready Set Go! 
page-layout program for the Apple Mac- 
intosh was unveiled recently by Letra- 
set (Paramus, NJ). 

Major enhancements to the $495 grid- 
based design system include arbitrary 
runarounds, high-resolution graphics 
support (Encapsulated PostScript Files 
and Tag Image File Format), interactive 
facing pages, custom page sizes up to 
99-by-99 inches, style sheets and type- 
specification sheets, glossaries, im- 
proved tab interface, and enhanced 
spelling dictionary. 

Also released was ImageStudio, a Mac- 
intosh-based image-processing system 
that manipulates gray-level information 
of images generated by high-resolution 
scanners (see ““Manipulating Scanned 
Images,” September issue). 

“This product. . . provides greater crea- 
tive control over the appearance of scan- 
ned images,” says James Klauber, vice 
president of Letraset Graphic Design Soft- 
ware. “It... gives Macintosh users the 
ability to generate camera-ready output.” 

ImageStudio comes with design tools, 
such as paint brush, water drop, charcoal, 
and finger, creating a variety of effects 
such as air brushing, edge-softening, 
and paint-smearing. ImageStudio works 
with the Macintosh Plus, SE, and II. An 
external disk drive is required. 
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Definicon Uses SPARC 


Definicon’s (Newbury Park, CA) SPDS-1 
(SPARC Personal Development System) 
is the first member of a family of prod- 
ucts that uses Sun Microsystems’ SPARC 
(Scalar Processor Architecture). 

The new XT/AT/386-compatible 32- 
bit coprocessor system is a computa- 
tional engine with Weitek floating- 
point performance up to 1/25 of a Cray 
1. Designed as a development platform 
for evaluating OEM applications of 
SPARC technology, the SPDS-1 comes 
with a proprietary operating system 
that runs MS-DOS 2.X or 3.X and uses 
the host’s CPU as a true concurrent 
processor for all I/O tasks. 

Additional features of the system, 
which sells for $4500 ($3000 without 
the Weitek hardware), include 12MIPS 
operating speed and 1M of zero-wait- 
state virtual cache memory. 
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he remarkable thing about the 
success of the Scanmaster color 
scanner from Howtek Inc. (Hudson, 
NH) is that the company didn’t quite 
plan it that way. In fact, the Scan- 
master, introduced about this time 
last year, was intended primarily as 
a complement to Howtek’s Pixelmas- 
ter color printer. 

Even though the Pixelmaster fell 
a bit behind in its development and 
production cycle (it will be available 
this fall and will, of course, be covered 
in these pages), sales of the Scanmas- 
ter took off on their own. While the 
company won't quote exact figures, 
Raymond Rocque, Howtek’s vice presi- 
dent of marketing, says the company 
is now “shipping hundreds per month.” 

Some of these are OEM sales, but 
most go out under the Howtek label. 
The Scanmaster has been embraced 
most heartily by the presentation 
graphics, graphic arts, and color elec- 
tronic publishing markets. Because 
it can write images to disk in the 
AT&T Truevision Targa format as 
well as Howtek’s adaptation of the 


HP-PCL format, users working with 
arapidly growing range of graphics 
software can manipulate, enhance, 
and integrate Scanmaster images. 
Based on the Sharp scanning en- 
gine linked to the host through a 
general-purpose interface bus, the 
flatbed Scanmaster uses strobed fluo- 
rescent red, green, and blue bulbs 
combined with filters to provide a 
wide range of color scanning capabil- 
ities at variable rates up to 300 dpi. 
Menu-based Scan-It software allows 
users to balance the color of an im- 
age and create correction tables that 
generate downloadable look-up ta- 
bles. Edge-correction commands can 
be used to sharpen or soften images, 
and cropping and zoom functions al- 
low a section of input copy to be sized 
proportionally or anamorphically. 
The graphics industry has been 
quick to recognize the potential of 
this new class of input device, and we 
can expect its applications to grow 
rapidly as color electronic publish- 
ing becomes more affordable. 
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FTG Emulates Tek, Adds Graphics-Adapter Support 


Emu-Tek Seven Plus, FTG’s (Stanton, 
CA) newest Tektronix-emulation pack- 
age, is, in the company’s words, “substan- 
tially different than the 1.11 version 
currently being shipped.” 

“The new version (1.21) is more com- 
plete,” says company president Doug 
Lippincott. “‘We’ve put in a new user 
interface, streamlined the setup mode, 
and added support for more graphics 


adapters.” These newly supported graph- 
ics adapters are the PS/2 VGA (640-by-480), 
Adage’s PG 90 Model 10 (1280-by-1024), 
Imagraph’s AGC 1076-4N (1024-by-768), 
and Vectrix’ Pepe board (1024-by-1024). 

Emu-Tek Seven Plus ($695) currently 
supports eight boards and the VGA, 
PGC, and EGA standards. Additional 
graphics adapters supported include 


AT&T’s Display Enhancement board 
Products, cont. p. 104 
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We've 


Just Unveiled 


AGreat New Plot. 


The new, competitively-priced A to E size 
plotter from Numonics. 


We’re pleased to announce the newest 
addition to the Numonics line of plotters for 
PC CAD users—a new, multi-pen plotter that 
accepts all standard media from sizes A to E. 
It’s versatile, cost-effective, reliable, and 
easy to use. 

And like other Numonics peripherals, 
it’s aesthetically designed and built to per- 


(7) NUMONICS 


101 Commerce Drive Montgomeryville, PA 18936 Toll-free 1-800-247-4517 


form. Our new “E” size plotters, with buffer 
size of 0.5 meg., offer precision line quality, 
industry standard 0.001” resolution, and plot- 
ting speeds of 22 ips pen down—producing 
high-quality plots on a consistent everyday 
basis. All at an amazing low price. 

And it’s backed by Numonics—a com- 
pany recognized worldwide for innovation, 
creative engineering, product reliability, and 
on-time delivery. Ask about our new A to E 
size plotter and discover a great new plot. 


FAX: (215) 361-0167 
See us at COMDEX BALLY’S Booth #520 
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In PA, call 215-362-2766 


New Design 


Dimensions 


Architecture wins big with 3D CAD 


By Gregory Bloom 


hile a number of architects 
already use PC-based 3D 
CAD software to produce 


perspective drawings for client 
presentations, practitioners of the 
time-honored profession are increas- 
ingly realizing that these software 
tools also hold great potential for 
conceptual design. As they experi- 
ment further with the technology, 
a 3D boom is sure to echo architec- 
ture’s rapid adoption of 2D CADD. 

Unlike the 2D products optimized 
for production drafting, 3D systems 
are specifically tailored as design 
tools for conceptualizing, present- 
ing, or both. As a presentation tool, 
3D is used after the initial design 
has been developed—typically after 
some 2D drafting work has been 
done—to present design ideas to 
those who are not trained to picture 
things in 3D. But as a creative de- 
sign tool, 3D is used at the very 
start of a project, immediately after 
the designer has sketched out ini- 
tial design ideas. Working in 3D 
gives designers a better idea of the 
relationships and implications of 
form, shape, volume, and space as 
the design develops. 

Current PC-CAD systems offer 
varying levels of 3D sophistication. 
As the packages get more sophisti- 
cated, they tend to require more 


Often credited with bringing 3D to micro- 
computer CAD, Gregory Bloom has been 
developing and marketing CAD products 
for the A-E-C industry since 1971. He re- 
cently became vice president of market- 
ing for IsiCAD Inc. (Anaheim, CA). 
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computing power. The simplest 3D 
databases use wireframes—simple 
lines connecting points in space. 
The next level of sophistication— 
surface modeling—recognizes the 
surfaces bounded by these lines in 
space. Surface modeling allows for 
automatic hidden-line removal 
where the implied surface, if it 
were solid, would block the lines be- 
hind it from sight. 

The most sophisticated level of 
3D utilizes models made up of solid 
primitive shapes rather than lines 
or surfaces. Solid modeling implies 
that the model carries with it com- 
plex analytical information such as 
the center of mass, volume, and 
weights, and it requires the great- 
est amount of processing power and 
time. Each of these three basic 
types of models can have a variety 
of methods for coloring, shading, 
shadowing, or adding textures. 

Currently the most prevalent use 
of 3D packages by architects and de- 
signers is in the creation of perspec- 
tive drawings for presentation. Archi- 
tects can rotate the 3D model to 
produce the desired view and then 
plot that view as a hard-line drawing. 


Plotting Perspectives 

Plots of hidden-line views can be 
used without enhancement for the 
presentation of basic design ideas. 
The perspective drawing presents 
a real-life view that is easily under- 
stood by the layperson. 

Designers often use perspectives 
without hidden lines removed to 
communicate with members of the 
design team or others trained to 
visualize in 3D. These wireframe 


views reveal what is happening 
within the design—how pieces fit 
and how various spaces flow 
together, for example. 

Most 3D systems provide simple, 
intuitive methods of controlling the 
view. These packages often show on 
the screen the locations you are 
looking from (the eye point) and you 
are looking to (the target), with the 
screen updating to the new view. 
Other viewing options allow you to 
specify exact coordinate locations 
of the target and eye—a helpful 
means of producing a specific view 
to complement a photographic 
representation. 

Architects also use 3D plots as 
the underlay or starting point for 
renderings that are colored and en- 
hanced manually. The tedious cal- 
culation of perspective is handled 
by the computer, but the result 
matches the traditional artistic 
rendering. Using the 3D system to 
create the perspective view typical- 
ly eliminates up to two-thirds of the 
cost of a hand rendering. 

Modeling the project in a 3D CAD 
system gives the architect and illus- 
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trator an interactive method of 


working together to pick the perfect 
view before committing to the ren- 
dering. By eliminating the time re- 
quired to calculate and sketch each 
new perspective view, the illustra- 
tor is able to spend more time do- 
ing the artistic rendering work he 
enjoys, and the designer can easily 
choose the precise view he needs. 

Besides saving time in the crea- 
tion process, computer-generated 
perspectives have another benefit 
over hand-drawn views. Computer- 
generated drawings are perceived 
as being more accurate, and thus 
more believable. In the case of a 
renovation project involving many 
government and civic agencies, an 
architectural firm felt that its pro- 
posed design was approved more 
quickly than expected thanks to 
computer-generated 3D _ perspec- 
tive views used in presentations. 
The firm reported that commission 
members trusted the computer 
drawings and had no suspicions 
that illustrators were “cheating 
the perspective” for added effect. 

Faster approval cycles are often 
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cited as a major benefit of 3D CAD. 
Architects can easily present an 
almost unlimited number of per- 
spective views to give clients a 
more thorough understanding of 
the project. With that greater un- 
derstanding comes the greater com- 
fort level that leads to faster 
approvals. The time saved in this 
cycle often can be translated direct- 
ly into dollars—for example, if a de- 
veloper has already bought the 
land for a project, waiting for the 
design to be approved costs con- 
siderable interest payments. 
Studies have shown that the time 
required to create the initial 3D 
model is roughly the same as the 
time it takes to create one perspec- 
tive view by hand—in other words, 


Today’s 3D architectural 
software creates stunning 
renderings (left, Kaplan, 
McLaughlin, Diaz; San 
Francisco: Sigma Design’‘s Arris 
software), siting studies (above, 
Davis & Carter, PC; McLean, 
VA: IsiCAD Solid Vision), and 
shadow-casting projections 
(below, IsiCAD Solid Vision). 


the first computer-generated pre- 
sentation drawing is a wash as far 
as productivity increases are con- 
cerned. The real gains come when 
more than one view is created, for 
each subsequent computer-generated 
view requires only the plotting time, 
whereas rendering by hand re- 
quires starting over for each view. 

By relying on 3D CAD to create 
a number of perspective presenta- 
tions and give the client a better 
understanding of the project up 
front, the architect can minimize 
later changes in the production 
drafting stage or even at the con- 
struction site. Because the cost of 
changes rises incrementally as a 
project moves into design develop- 
ment, through production documen- 


37 


Using 3D in the 
design stages of a 
project typically 
makes for more 
accurate construction 
bids and fewer 
costly changes in 
later stages (The 
NBBJ Group; 
Seattle: 
MegaCADD 
software). 
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tation, and into construction, the 
potential savings are significant for 
the architect who can remedy prob- 
lems in the conceptual design stages. 

Supplementing perspective views 
with the sectional views, interior 
views, and in some cases even “‘walk- 
throughs” that 3D CAD systems 
can generate often obviates the 
need for the traditional—but cost- 
ly and time-consuming—physical 
model. Computer models can not only 
duplicate any view available with 
the physical model, they can even 
produce views impossible with the 
physical model. 

Similarly, the capability to walk 
a client through a building pro- 
vides a visual experience of the en- 
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planners use walk-throughs to give 
clients a sense of the look of the in- 
terior, its layout, and the traffic 
Shadows cast by 3D CAD model's flow through the building 

can be studied from any angle to ; 
help the architect evaluate 
building masses and their impact 


Computer-generated presentation 
drawings are becoming increas- 


on the site. Graphics such as this ingly realistic as more coloring and 
IsiCAD Solid Vision image are also shading capabilities are added to 
playing a vital role in presentations 3D CAD products. It is now possi- 
to zoning commissions and ble to add lifelike colors to the on- 
planning boards. screen model and vary them as the 


38 COMPUTER GRAPHICS WORLD OCTOBER 1987 


tnbsetondi 


cal 


Image by: Mark Lauden Crosley, author of The Architect’s Guide to 


Computer-Aided Design. 
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WITH ORCHID’S TURBOPGA, 
THE FIRST GRAPHICS CARD 
TO RUN AUTOSHADE. 


Now you can enter the exciting field of 
solids rendering and 3D CAD at a reasonable 
price. With TurboPGA;” the professional 
graphics adapter for AT-class PCs. And PGA 
Palette," the only PGA-compatible paint 
program available today. 


AUTOSHADE USERS 


TurboPGA lets you put advanced graphics 
packages like Autodesk’s new AutoShade 
to work on your AT today. In fact, Autodesk 
supports TurboPGA for use with AutoShade. 
According to John Forbes, AutoShade Product 
Manager, “TurboPGA is one of the best 
choices for use with AutoShade” 


THE ONLY CARD OFFERING 


EVERY GRAPHICS STANDARD. 


TurboPGA runs more software than 
any other graphics card in existence. That's 


TurboPGA and PGA Palette are trademarks of Orchid Technology. All other product names are trademarks of their manufacturers. 
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because it’s the only one that offers complete 
software compatibility with all the popular 
industry standards—including true PGA, EGA, 
CGA, MDA and Hercules. 


TurboPGA™ Special Features 
Colors: 256 displayable from 262,144 
Resolution: 640 x 480; 640 x 350 


PGA Software: Over 70 programs, including HALO 
(call for free list) 


Pan/Zoom: Hardware 
Slots: One 
Monitor: Low-cost, multi-syne 
FREE PAINT PROGRAM— 


LIMITED TIME OFFER. 


Call now to get Orchid’s free professional 
paint program with your TurboPGA purchase. 
PGA Palette lets you capture drawings from 
AutoCAD? AutoShade, and over 70 other 
graphics programs. You can then enhance them 
with details, text, and hundreds of addi- 
tional colors. 

For details, contact your local authorized 
AutoCAD dealer or Orchid Technology. 


Orchid Technology 

45365 Northport Loop West 
Fremont, CA 94538 

(415) 683-0300 

TLX 709289 


IN EUROPE 

Orchid (Europe) Ltd 

TEL: +44 256 479898 

TLX: 946240 Ref. 190233802 


See us at és) E€OMDE/Fall '97 Booth #522 


November 2-6, 1987 Las Vegas Convention Center Las Vegas, Nevada 


client wishes, all without the time- 
consuming hard-colored rendering. 

Current limitations involve the 
precision of colors and, even more 
crucial, the availability of suitable 
hard-copy output. Typically firms 
use either 35mm slides or video- 
tapes of screen images rather than 
hard-copy drawings. But because 
available color output devices tend 
to be prohibitively expensive for 
the majority of architectural firms, 
many use the computer monitor it- 
self as a presentation medium or 
shoot 35mm photographs directly 
from a high-resolution screen. 

The least expensive way to gener- 
ate computerized color renderings 
is to use a paint-type software pack- 
age to color a hidden-line view of 
a wireframe model. This involves 
saving and bringing the image of 
one view of the model into a paint 
package, where the view is colored, 
enhanced, and rendered with soft- 
ware tools. These renderings can 
have a considerable level of detail 
and realism, producing very attrac- 
tive images. The drawback is that 
only a single view is rendered. The 
colors are not associated with the 
model itself, only with that par- 
ticular imported screen image. If 
another rendered view is needed, 
the process has to be redone on a 
second wireframe view. 

Packages with surface-shading 
capabilities eliminate some of these 
drawbacks by associating color 
with the model itself. In these sys- 
tems, the model can simply be ro- 
tated when another rendered view 
is desired. This works well for color- 
ing the model, but doesn’t apply to 
the background image of the sky or 
to the architect’s traditional land- 
scaping touches. 

Many surface-shading packages 
offer shadow-casting capabilities as 
well. The architect or planner can 
specify a light source and view the 
resulting shadows. Some systems 
cast these shadows on one plane 
only—for example, the building’s 
shadow on the ground. More sophisti- 
cated systems can cast the shadow 
onto adjacent buildings that create 
multiple planes. 

Shadow-casting capabilities are 
finding considerable use in environ- 
mental studies done by architectur- 
al firms. For instance, when the 
effects of a proposed high-rise build- 
ing on a neighboring smaller build- 
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ing are being questioned, a 3D model 
can accurately show the shadows at 
any time of day during any season 
of the year. 

While the 3D CAD applications 
discussed so far relate to presenta- 
tions, more and more architects are 
beginning to use 3D capabilities as 
a design tool. Indeed, a recent AIA 
study noted that the use of 3D CAD 
has more potential for design pro- 
ductivity than 2D CAD has for 
production-oriented tasks. 

The dilemma that faces most 
designers is taking the time from 
paying projects to learn the tools 
and experiment with the best ways 
to integrate 3D into their design 
process. Today’s competitive busi- 
ness climate insists that design 


More accurate preliminary con- 
struction bids are also a 3D CAD 
benefit. For instance, one architec- 
tural firm proposed a unique curved 
granite facade in a new building de- 
sign. Modeling the construction de- 
tails in 3D very early in the design 
phase allowed them to communicate 
precise information to the contrac- 
tor, who was in turn able to provide 
a very accurate preliminary bid. 

Using 3D as a design tool also 
saves time in the production draft- 
ing phase. Many 3D systems allow 
orthographic views to be extracted 
from the 3D model and download- 
ed into 2D drafting systems. These 
accurate, scaled drawings form the 
starting point for further documen- 
tation, eliminating the need for 
starting from scratch. 

While 3D modeling increases 
productivity today in both design 
and presentation, current products 


Shadow-casting capabilities of 3D CAD 
are facilitating environmental studies 
done by architectural firms. 


firms be cost conscious, yet ar- 
chitects may be sacrificing long- 
term dollar savings for short-term 
cash flow. 

A recent study of 3D PC-CAD 
products conducted by the author 
shows that 42 percent of serious 3D 
users are from the architectur- 
al/engineering professions. Also, as 
much as 75 percent of their total 
CAD usage (2D and 3D) involves 
using 3D for design studies. This 
says that many designers use 3D 
CAD more often than 2D CAD in 
their work. 

Three-dimensional CAD is an ex- 
cellent productivity tool for concept 
development and visualization stud- 
ies during preliminary design. Work- 
ing in 3D helps designers better 
understand spatial relationships 
between forms, something a flat 
sketch cannot do. Massing studies 
are easy to accomplish using basic 
3D building blocks, and the effects 
of changes are quick and easy to 
see. Using 3D as a visualization 
tool lets designers develop impor- 
tant aspects of the design and make 
aesthetic decisions much earlier in 
the preliminary design phase, 
which leads to lower costs. 


still have some limitations in 
providing the ultimate capabilities. 
Better integration of 3D and 2D 
functionality will speed the shifts 
from conceptual design to produc- 
tion drafting to client presentation. 
Intuitive user interfaces—which 
have understandably been more 
difficult to perfect for 3D systems 
than for 2D applications—will make 
it easier for architects to tap the 
technology’s power. And architects 
doing client presentations can rea- 
sonably hope for better and cheap- 
er color hard-copy output. 

Perhaps the ultimate improve- 
ment will be the development of in- 
telligent 3D models that “‘under- 
stand” the relationship of parts by 
associating significant non-graphics 
information with them. For exam- 
ple, if a 3D wall element were as- 
signed a specific construction type 
(e.g., insulated concrete block), 
then production drawings could be 
produced and annotated automat- 
ically. 

But even today, designers who 
have taken the time to understand 
and apply the technology know the 
benefits of true computer-aided 


design. CG// 
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Write with light. 


And leave the dark ages of image storage behind. 


With optical storage and 200-megabyte cartridges 
that cost just $65, your image storage problems are a thing 
of the past. No more storage space limitations. Tiresome 
formatting, labeling and filing. And frustrating searches for 
the right floppy or the right spot on tape. 

Optotech 5%” optical storage systems combine 
hard-disk convenience with mag-tape economy. So you 
can store and retrieve images like you would on hard disk. 
Without software modifications. But now, you have removable 
cartridges. And storage costs about a penny per 50-kilobyte 
compressed image. 

400 megabytes per double-sided cartridge. That’s 
eight hundred images per cartridge. And with optical, 

_ there's no worry about accidental erasures. And no need for 
_ backup. Because data is permanently laser burned into a 

, metal film. Which means 10-year data life compared to 2 to 
’ 3 for tape. 

: It’s updatable. With Optotech systems you can add 
new files at any time. And proprietary direct-read-during- 
write technology makes our drives the fastest writing optical 
drives available. 

| Plug-and-play with SUN, microVAX, IBM PCs, PS/2, 
and Macintosh. We supply drives, controllers, drivers...the 
works. You can be storing on optical in less than an hour. 
With complete data transportability between machines. And 
for custom integration with other minis and micros, we 
offer a SCSI controller and software toolkit. 

Write with confidence. 
We've shipped Pn 
thousands of optical “a 
drives since 1985. 
And have be- 
come the world’s\ 7 
largest supplier.So ~~ 
choose the leader. y— 
Optotech. And 
write with light. 


are Optotech, Inc. 


Bringing your data to light 


ritVAG OG EQueRoape Call 1-800-OPTICAL, extension 502, 
Macintosh, Apple Computering. for more information. 
740 Wooten Road, Colorado Springs, CO 80915, 303-570-7500 


CIRCLE 19 ON INFORMATION CARD 
087105 | 


_ Modeling the Future 
Of Architecture 


successful firms tap 3D CAD 


By Laura Lang 


a dog, would it really look like 

a dog? Of course not—and that’s 
no criticism of your talents. The 
problem was that you took a three- 
dimensional picture from your mind 
and had to translate it to two 
dimensions to put it down on paper. 

The same problem has plagued 
architects for centuries. They visu- 
alize a structure in 3D but then 
have to render and present it to 
clients in flat drawings. And more 
often than not, something is lost in 
the translation. 

Using computer-aided design sys- 
tems for modeling in 3D has changed 
the way architects work—not the 
way they think. Today, architects 
can use 3D software to develop and 
evaluate building designs, walk 
clients through those designs, and 
produce preliminary design and 
construction documents. 

““We needed solid modeling be- 
cause, after all, the world is 3D,” 
says Kristine Fallon, president of 
Computer Technology Management 
Inc., a wholly-owned subsidiary of 
A. Epstein and Sons International 
Inc. (Chicago). “We always knew 
we lived in a 3D world, but archi- 
tecture went through a period when 
we did a lot of elevations and ab- 
stractions. Now we are swinging 
back the other way—giving cus- 
tomers a real look. 

“‘And seeing things in 3D is very 
important for design work. Our 


i f you took a pencil and sketched 


Laura Lang, who profiled Optigraphics in 
the June issue, is a freelance writer based 
in Lakewood, California. 
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approach is that 3D modeling is a 
design tool—not just a marketing 
tool. It prevents us from making 
costly mistakes since we can see 
them early on in the design pro- 
cess,” says Fallon. 

For example, architects at A. Ep- 
stein were planning a courtyard 
with a stair element in the center. 
When the designers rendered the 
scene on the computer, however, 
they found that the stairway was 
unattractive and disruptive in the 
setting. In the initial planning 
stages they were able to move it to 
the rear of the yard, tucked away 
from direct view. “We started by 
changing the colors of the stairway, 
but we realized that it was just in 
a cumbersome location and had to 
be moved,” says Fallon. 

At Samuel A. Haffey Architects 
and Engineers in New York City, 
every job the firm handles is ren- 
dered with Cubicomp’s 3D soft- 
ware. The 12-man firm installed 
the solid-modeling system in 1986, 
replacing an outdated monochrome 
system. “The concept of intelligent 
3D drawing was very stimulating 
to me,” says Haffey. “Having the 
capability to draw it once and then 
scale and rotate the mass to view 
it from different angles is a real 
time and money saver. 


No Cutting Corners 

“‘Corners are the most important 
part of the building,” he continues, 
“and with orthographic projections 
you can’t see both corners at the 
same time. Most mistakes are made 
because of interface failures and 
coordinate failures. You can’t miss 
these errors on the screen in 3D— 


they just yell at you.” 

Haffey’s firm designs residential 
multiple dwellings as well as com- 
mercial and institutional buildings. 
For a current project—a two-room 
add-on to a Manhattan apartment— 
Haffey plans to have some of his 
less-experienced operators do the 
initial drawings on the system, 
after which he can easily check that 
the dimensions are correct. “I get 
a headache just thinking about 
checking dimensions on hand-drawn 
jobs. If that’s what the computer 
has printed—that’s what the dimen- 
sion is. No more greasy scales and 
reading glasses in this office.” 

Frank Burmesch, CAD designer at 
A. Epstein, echoes Haffey’s thoughts 
about 3D CAD as a design tool: 
“There are times in a design when 
you have different elements of a 
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Modeling cityscapes, entire 
buildings, and architectural details 
are examples of the computer- 
generated 3D renderings that 
200-member Kaplan, McLaughlin, 
Diaz of San Francisco relies on in its 
work. All of these images were 
created on Sigma Design’s Arris software. 


building that have to exist in a 3D 
space. With modeling, you can see 
where things are interfering—and 
what the space will look like after 
construction. You really can’t get 
that from a 2D plan.”’ 

> oe | A. Epstein uses Auto-trol Tech- 
= =i a... : nology’s Advanced Graphics Work- 

ee — : . station and Series 500 Advanced 
Graphics Software with several 
applications packages. The com- 
pany has also developed a pseudo- 
animation system based on two 
views and two angles. 

“T take a starting view and an 
ending view and then generate 
about 50 views between those two 
to get the different perspectives I 
need,” explains Burmesch. “This 
walk-through gives the viewer a 
real feeling of the spaces and the 
environment.” 


Client Demand Grows 

Despite such advances, there’s al- 
ways room to grow, notes Fallon: 
‘“‘Now that people have used CAD 
for a while, there’s a grassroots de- 
mand for 3D production. Many 
clients are demanding it as well.”’ 

At San Francisco’s Kaplan, Mc- 
Laughlin, Diaz—a 200-member archi- 
tectural/planning firm specializing 
in health care, commercial, and 
renovation work—Sigma Design’s 
Arris software is used to meet the 
CAD and modeling requirements of 
the firm and its clients. 

“Using 3D CAD has helped us 
get client approvals more quickly, 
because the images are more un- 
derstandable to lay people,” says 
KMD’s CAD manager, Fred Schreck. 
When the firm goes before city 
planning commissions with 3D im- 
ages, it helps committee members 
to visualize that site. 

“One northern California county 
planning commission,” Schreck re- 
calls, ‘“decided they wanted to see 
more design alternatives when we 
were already well into the planning 
phase. We did up some of their pro- 
jects just to show them the mistakes 
they were making—that squelched 
the opposition real quick. 
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“The ability to show these changes 
quickly and accurately is very power- 
ful,” Schreck explains. “We can 
generate more options in less time 
than a good rendering would take, 
and that would also cost a couple 
thousand dollars. We can start with 
the computer images and progress 
all the way through initial plan- 
ning stages.” 

Samuel Haffey agrees: ““The sys- 
tem is used to get schematic design 
approval, then we add information 
and it does a preliminary drawing, 
then we add more information for 
construction drawings—considerably 
shortening the effort it would have 
taken to do the drawings by hand.” 


Expectation of Expertise 

Haffey uses shaded, solid images 
for marketing purposes, as well. 
“Showing clients 2D drawings or 
wireframes is like showing them 
something in code,” he claims. ““To- 
day, clients expect you not only to 
have CAD, but also to use it knowl- 
edgeably and effectively.”’ 

That expectation is getting more 
common. “A few years ago just hav- 
ing CAD put you head and shoulders 
above the other firms,” says Fallon. 
““Now that everyone has CAD, we 
have to show clients how well we 
use the system and offer special ser- 
vices to accommodate their needs.”’ 
A recently completed project, for in- 
stance, required that the final plans 
be translated to the clients’s Inter- 
graph system and made compatible 
to their CAD standards. 

Asa Herring, production manager 
at Usalco (Phoenix, AZ), a manufac- 
turing firm that performs architec- 
tural mill work, uses his IsiCAD 
system in a similar manner. “We get 
customers’ design plans in ad- 
vance, then invite them in and 
model and shade the design on the 
fly. We can actually make the 
changes as they suggest them and 
then display the revised model. It’s 
the equivalent of saying, ‘Sign 
here.’”’ 

Making the customer feel a part 
of the design process is important, 
Herring says. “If something is un- 
usual and they just can’t picture it 
in their minds, we can model it and 
then rotate and scale it to what 
they want. It lets them get famil- 
iar with the product. 

“Designing in 3D also keeps us 
from making mistakes,” notes Her- 


au 


Computer-generated 3D 
renderings by A. Epstein (above, 
with Auto-trol software), Usalco 
(left, with IsiCAD Solid Vision), and 
Samuel A. Haffey Architects & 
Engineers (below, with Cubicomp) 
illustrate the various applications 
of the tool. 
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ring. “Often a design might seem 
fine with one plan and two eleva- 
tion drawings, but when you get 
ready to build, you find one part is 
too short or another too long. These 
are very costly errors that can be 
seen—and avoided—with 3D design.” 
Some architectural firms com- 
plain that computer-generated 
drawings look the same no matter 
who pushed the buttons. But some- 
times exactly this sort of uniformi- 
ty is desired—and expected. Haffey 
explains: “To make a first-class 
draftsman out of a young person is 
a tedious process.”’ But with a com- 
puter system, “it may take a lot of 
initial training time, but then I 
have a master draftsman. Three or 
four drafters can work on a single 
project, and the work is uniform. 
Once they are off and running, 
there’s no stopping them.” 
Modeling in 3D increases produc- 
tivity in many ways. At A. Epstein, 
realistic models were used to demon- 
strate to a client how the sun would 
enter through the glazed windows 
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planned for a major airline termi- 
nal at Chicago’s O’Hare Airport. The 
same approach has been used when 
the firm designs high-rise condos, 
industrial warehouses, airport grad- 
ing plans, or buildings for a mari- 
na. “We have an incredible variety 
of jobs, and the system has handled 
them all beautifully,” says Fallon. 

One of the most ambitious applica- 
tions of 3D modeling is being devel- 
oped at Kaplan, McLaughlin, Diaz, 
where 3D databases of major Western 
cities have been constructed as an 
evolving resource for master plan- 
ning purposes. Once the building 
masses are entered into the system, 
the firm can model important struc- 
tures for presentation to the client. 
““We generate these on an as-needed 
basis,” says Schreck. “For example, 
three years ago the South of Market 
Street area of San Francisco was a 
hot area for new construction and 


new 15-floor structure would dwarf 
an existing building on the prop- 
erty. With the modeled drawings, 
we showed them alternatives that 
were urbane and sophisticated. 

“Although our system is a mar- 
keting tool, it has also increased 
our productivity in many less obvi- 
ous ways,” Schreck claims. “It isa 
strategic type of planning tool that 
spares designers from going down 
the wrong paths time and time 
again. That kind of productivity is 
hard to quantify. I would never go 
back to manually drawing every- 
thing. The interaction of head and 
pencil is important, but once you’ve 
got down the design you want, the 
computer is better by magnitudes 
than the boards.”’ 

Using the best tools for the job is 
necessary in every profession, and 
these design and manufacturing 
firms find that 3D CAD offers the 
best possible method of seeing ex- 
actly what you are building—before 
a lot of time and effort has been 
committed to the idea. 


“Now that everyone has CAD, 
we have fo offer special services 
lo accommodate clients’ needs.” 


renovation, so we got a lot of use 
from that information then.”’ 

When a building developer interest- 
ed in the area wanted to talk with 
the firm, designers could generate 
a couple of alternative building 
masses and plug them into the mas- 
ter drawing. “We did this once in 
about four hours to show to a de- 
veloper. It had a stunning impact,” 
Schreck says. 

The master plans created in 
KMD’s 3D database, which provide 
both base maps and aerial views of 
the regions, will serve as the refer- 
ence for long-range planning and 
growth projections. “Since we are 
a design firm,” Schreck explains, 
‘“‘we needed to be able to quickly 
visualize what we were working 
with—get inside and all around it. 
You really can’t do that with a 
physical model. 

“A lot of times the building site 
is restrictive, and the space would 
be overpowered by a large struc- 
ture,” he continues. “‘In one case, 
we recently showed a client how a 


“Using 8D CAD is picking up 
momentum, but I hold it akin to the 
advent of the blueprint machine,” 
says Samuel Haffey. “Drafters 
used to spend their time redrawing 
sets of drawings for all the parties 
involved, and when the blueprint 
machine came along they resisted 
changing over. But 3D CAD is the 
way of the future. 

“T’ve changed my entire employ- 
ment perspective,” he continues. “T 
can take an intelligent, articulate 
interviewee and tell him truthful- 
ly that he will never touch a pencil 
in this office.” 

While Philip Johnson, one of the 
world’s best-known architects, 
claims that “clients like renderings 
more than they like buildings,” the 
growth of 3D CAD in both design 
and rendering is minimizing the 
difference. As the benefits become 
even more fully realized, it won’t 
be long before the whole profession 
embraces 3D design. After all, 
we've all been thinking that way 
for years. CGW 
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Anew defense against 
the forces of nature. 


METEOROLOGICAL STUDY 


GOES Visible Data 
GOES Infrared Data 
Doppler RADAR Data 


Continental United States and Colorado 
ig July 1985, 2200 Greenwich Mean Time 


Only by learning to predict natural disasters can 
we avoid them. 


Now for instance, the weather conditions 
associated with wind shear and tornadoes are 
becoming more predictable. They can be identi- 
fied in images composed of overlayed weather 
satellite and ground radar data. Images made 
possible by the advanced capabilities of Gould’s 
IP9000 image processing system. 


Configured as a meteorological workstation, 

the IP9000 gives you 4 independent 512x512 
windows on a single 1kx1k monitor. Each can 
display a unique animation loop: satellite data of 
a storm in one window, GOES and RADAR film 
loops of the same storm in the others. 


Each window Is individually activated. You can 
zoom, scroll and select monochrome, color or 
oseudocolor display with graphic overlay for 
contour mapping. A separate annotation memory, 
with hardware and software fonts, controls menu 
selection, statistical display and programmable 
symbols. 


Choose from the Gould family of 
high-resolution systems. 


Function [P8000 IP9000 

Display resolution 512x512 1280x1024 
Upgradeableto 1024x1024 2048x2048 

Memory size 20MB 64MB 

Memory titles 1Kx1Kx8 bits 2Kx2Kx8 bits 

Refresh rate 4OHz 60Hz non-interlaced 


These powerful systems are highly configurable 
into any desired format. Whatever the application, 
you get up to 64 MBytes of memory and a flicker- 
free 1280x1024x60 Hz display. 


For information and the 
Sales office nearest you, call 
1-800-GOULD 10 toll free. 
Or write: Gould Inc., Imaging 
& Graphics Division, Market- 
ing Department, 46360 
Fremont Blvd.,Fremont,CA 
94538. 


Because Gould has formidable solutions for 
formidable problems. 


=" GOULD 
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magine 

What you could do 
if your computer 

dsee. 


Eikonix® high performance digital imaging cameras give your computer the ability to see. 
Which in turn gives you the ability to improve the quality of your research, and open 
new markets. 

Easy-to-use Eikonix cameras are compatible with IEEE 488, DEC Q-Bus, Unibus 
and Multibus based systems as well as IBM®PCs. They're the most flexible, cost- 
effective, reliable, and accurate means available for getting high 
resolution image data into a computer for analysis, manipulation, 
display and storage. And they're backed by a team of specialists 


Eikonix high 
performance digital 
imaging cameras 
convert stationary 


os i objects that provides all the technical support you need for whatever 
into digital form via a oe 
finear sensor irtay applications you have—worldwide. . 

They offer precise Typical applications: Artificial Intelligence ° Pattern 


analytical capabilities 
and highly accurate 
storage and retrieval 
for more applications 
than you can imagine. 


Recognition ° Remote Sensing 2 Earth Resource Analysis ° Color 
Infrared Imaging ° Electron Microscopy ° Astrophysics » CAD 
input ° Modeling (2D & 3D) = Circuit Design * Mapping: Radar, 
Cartographic, Thematic, Utility, Topographic ° Medical Imaging: 
— NMR, X-Ray, Ultrasound, PET, Autoradiography, 
Tomography ° Materials Testing: Surface Analysis, 
Tensilometry. 
LY If you'd like us to focus on your particular 
application, please call us at (617) 275-5070. If 
you'd like some literature, simply write to us at 
Eikonix Corporation, 23 Crosby Drive, 
Bedford, MA 01730, Telex: 951231. 


EIKONIX’ 


A KODAK COMPANY 


Illustration ofa = | : 
__ typical imaging system. [[8)-~ 


SEE US AT 
ELECTRONIC IMAGING EAST ‘87 
BOOTH #404, 406 
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hough image processing is making its 
mark in a variety of applications, it is 
in the area of medicine where its 
impact on the quality of human life 
is most direct. With its ability to elimi- 
nate confusion in otherwise ambigu- 
ous images, the technology is improving the medical 
community’s ability to blast plaque out of arteries, dis- 
tinguish normal cells from cancerous cells, and fit sev- 
ered limbs with prosthetic devices. 

The first glimpse of structures within the human 
body was made possible by the discovery of x-ray tech- 
nology in 1895. Adopted almost immediately, x-ray 
techniques have since been widely used to diagnose 
conditions ranging from bone fractures to faulty heart 
valves. However, the technique has its problems. 
Large doses of x-rays are hazardous, patients’ move- 


Peg Killmon is a freelance writer based in the Boston area who 
specializes in high-tech topics. 
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body 


By Peg Killmon 


Here, doctors use imaging 
and graphics to create a 
model of a hip. The inset 
photo shows imaging’s use 
for examining tissue cells. 


ments result in blurred photographic images, and 
resulting images are difficult to interpret because or- 
gans and bones are superimposed. 

Fortunately, technologies such as ultrasound, nuclear 
emission, and magnetic resonance imaging have im- 
proved the process by allowing distinctions to be made 
between bone and tissue and between different types 
of tissue. 

Just as important, though, has been the rise of a vari- 
ety of high-speed, high-performance computing plat- 
forms, ranging from IBM PCs to superminicomputers, 
that can be equipped with increasingly sophisticated 
image-processing hardware. In addition to controlling 
complex CT, NMI, or MRI scanners as necessary to 
collect information about the body, computers now not 
only store that data, but digitize, process, and display 
images generated from the data. 

A medical imaging system actually requires a vari- 
ety of displays, boards, and components that often 
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come from a variety of vendors. A 
complete system would need, for ex- 
ample, components that could cap- 
ture images, convert analog data to 
digital data, store the digital image 
in memory, perform image-process- 
ing functions on the captured im- 
age data, and display the data on 
a monitor. The role of the general- 
purpose computer is to control all 
these system components. 
Subsystems providing the image- 
processing capabilities currently 
range from the lowest of the low- 
end board-level products for the PC 
that provide single-image memory 
with spatial resolution of 640 by 
512 to the high-performance Pixar 
Image Computer that provides the 
power to generate 3D 2048-by-2048 
color images that rotate in real 
time. With prices for the board- 
level components starting at $2000, 
users can now configure complete 
systems for between $10,000 and 
$100,000. Only a few years ago, the 
price for getting any image-proces- 
sing capabilities started at $250,000. 


A Wide-Open Field 

Just as the systems and capabili- 
ties range up and down the scale, 
so do the applications to which they 
are currently being applied. In the 
area of medical diagnosis, imaging 
systems are being applied in the 
specialties of pathology, microscopy, 
orthopedics, radiology, cardiology, 
and plastic surgery. 
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The application of image-processing 
techniques to patient data is bring- 
ing the science of medical diagno- 
sis to an entirely new dimension. 
Imaging techniques can be used to 
eliminate blurriness in pictures, to 
sharpen the contrast in areas of in- 
terest, and to make images easier 
to compare by performing a digital 
subtraction that highlights areas of 
change. Also, areas of interest can 
be isolated and magnified for closer 
inspection. 

These techniques are useful for 
detecting fractures, determining 
areas of active bone growth, or dis- 
tinguishing between cell types in 
microscopy. When 2D images taken 
from a scanner are stacked, the 3D 
image that results can be put to use 
in pinpointing the location of tumors, 
measuring lung volumes, and con- 
structing plastic prostheses for 
reconstructive surgery. 

When real-time capability is added 
to 3D images, the imaged struc- 
tures can be rotated or tipped in one 
direction or another. Useful when 
planning procedures for corrective 
surgery, this type of image display 
can also be helpful to surgeons 
while carrying out the operation. 

The 3D reconstruction of 2D im- 
ages, however, substantially in- 
creases the amount of data associa- 
ted with the image. To handle the 
added volume and allow displays to 
occur in real time, the system must 
provide fast image processing as 


Using data 
generated by Phillips 
Medical Systems, 
scientists were able 
to take advantage 
of the imaging and 
graphics power of 
the Pixar Image 
Computer to 
reconstruct a human 
pelvis from 48 CT 
scans. 
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well as a fast CPU to manage the 
data, a more powerful graphics 
processor, and a high I/O band- 
width to move the graphics to the 
graphics display. 


Targeting Real Time 

One company which specializes 
in providing this kind of real-time 
display capability is Masscomp 
(Westford, MA). Built around mul- 
tiple 68020 processors and a special 
Triple-Bus architecture, the Mass- 
comp workstations are used by a 
number of companies in the 3D 
medical business, such as Cemax, 
which rely on Masscomp to handle 
data at rates to 10 MIPS and pro- 
vide a high-speed graphics display 
while adding special hardware to 
handle image-processing chores. 

In the case of CT scans and other 
data-collection techniques, it is pos- 
sible to reconstruct 3D images of 
the body by stacking digitized 2D 
images and displaying the result 
using 3D graphics techniques. This 
enables the diagnostician to better 
visualize the position of a fracture 
or tumor in relation to other body 
structures. And as the performance 
level of economically priced imag- 
ing systems has allowed techniques 
like this to be made available to 
larger portions of the medical com- 
munity; the growing performance 
levels of higher-priced systems has 
made yet other techniques feasible 
for the first time. 
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Wyse takes the high cos 
out of high resolution. 


Wyse raises the standards for 
high resolution graphics, while 
lowering the cost. 

Now you can have high 
resolution and full IBM soft- 
ware compatibility. 

So Desktop publishing 
applications can get the screen 
treatment they deserve. You 
can run spreadsheets like Lotus 
1-2-3 with four times 
more data displayed on 
the screen. Computer- 
Aided Design packages 
can deliver their full 
potential. And Graphics- 
based pc environments 
finally have the high res- 
olution they were made for. 


You can do it all on the 
Wy-700. A complete system, 


monitor and board, for just $999. 


With a large 15-inch display, 
full tilt and swivel, and a crisp 
1280 x 800 pixel resolution. 
The WY-700. It’s your best 
solution for high resolution. 
Write Wyse Technology, 
Attention: Marcom Dept. 700, 


RIN AR > eo 


At $999, the WY-700 Graphics Subsystem 
is easily affordable. And its 1280 x 800 
resolution makes the best of software 


packages like these: 
DESKTOP PUBLISHING COMPUTER-AIDED 
Ventura Publisher DESIGN 
PageMaker/PC AutoCAD 
Frontpage Cadvance 
DeskSet In-A-Vision 
Pagemaster Generic CADD 
Rim System VersaCAD ADVANCED 
Compound Document Workview 

Processor Procad PC 
Display Ad Make-up P-CAD Systems 

hanes GRAPHIC SYSTEM TOOLS 
AdvanTex 

MS-Windows 

GENERAL PC SOFTWARE GEM 
Lotus 1-2-3 MetaWindows 
Symphony HALO 
PC-Paintbrush KEE PC 


3571 N. First Street, San Jose, 
CA 95134. Or call toll-free, today, 
for more information. 


Call 1-800-GET-WYSE 


WYSE 


YOU NEVER REGRET A WYSE DECISION. 


WYSE is a registered trademark of Wyse Technology. WY-700 and the “V” shaped design are trademarks of Wyse Technology. © 1986 Wyse Technology. 
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While constructing 3D images by 
stacking 2D images preserves the 
surface boundaries, the construction 
of 3D images from the data pre- 
serves all of the gathered informa- 
tion and allows viewers to see the 
entire form, including its inner struc- 
ture. Thus, in addition to surfaces, 
physicians can gain information on 
the thickness of objects, observe 
subtle surface details, and distin- 
guish between types of tissue. 


Faster Surgery 

This volume visualization facili- 
tates presurgery planning by pre- 
senting the 3D geometry of a bone 
fracture and reducing the time re- 
quired for the surgical procedure. 
It also enables doctors to pinpoint 
the location of tumors for radiation 
therapy and enables visualization 
of the way a limb will interface 
with a prosthetic device. 

But because even greater volumes 
of data are required to generate and 
manipulate images of this kind, 
even more processing power is re- 
quired. Thus, the Pixar Image 
Computer uses a volumetric ren- 
dering technique that blends image 
processing with computer graphics 
techniques. Capable of processing 
at 40 MIPS using multiple proces- 
sors operating concurrently, the 
Image Computer supplies 20 mil- 
lion bytes of memory. It uses a Sun 
Microsystems 3/160 workstation 
with 4 million bytes of memory and 
5MIPS processing rates as the host. 
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A system from Philips Medical 
Systems (Shelton, CT), currently in 
clinical trials at Johns Hopkins 
Medical Institution, uses Pixar’s 
Image Computer and software to 
produce 3D reconstructions of CT 
imagery. For use in surgical plan- 
ning, the system reconstructed the 
details of a patient’s chest from ap- 
proximately 30 slices from a CT 
scan. Augmenting the shading in- 
formation allowed the creation of 
a display that emphasized details 
of the lung and blood vessels while 
enhancing the skeletal structure. 

It is also possible to control the 
opacity of various tissue types. 
Thus the software can produce im- 
ages that depict the skeletal struc- 
ture with soft tissue rendered trans- 
parent or with soft tissue rendered 
opaque. Such images give the phy- 
sician the ability to turn the image, 
to look behind the bone structure, 
to look through the bone structure, 
and to look under the structure. 


Highlighting Bone Structure 
The images are useful not only in 
diagnosing problems but in pre- 
planning surgery and as references 
for the surgeon in the operating 
room. The images enable physicians 
to know exactly where the fracture 
lies, how extensive it is, and exact- 
ly where to position both the surgi- 
cal incision and the screws used to 
pull the fracture back into position. 
The ability to determine the den- 
sity of the bone structure visually 


This 3D reconstruction of a 
lumbar spine created on a 
Philios Medical Tomoscan 
60/TX CT system allows the 
physician to see inside solid 
bone to reveal a spinal cord 
tumor. 


may lead to better decisions. If bones 
are shown to be frail or thinning be- 
cause of osteoporosis, for example, 
surgery may not be the answer, as 
the structure may be too frail to 
hold pins or plates. By knowing in 
advance the condition of the struc- 
ture, unnecessary surgery may be 
eliminated. That kind of informa- 
tion cannot be obtained from x-rays 
or even from the CT scan. 

Application of image technology 
in prosthesis design, on the other 
hand, benefits more from the stan- 
dard surface-oriented 3D imaging 
than from the more esoteric volu- 
metric imaging. The Cemax-1500X 
from Cemax Inc. (Santa Clara, CA), 
for example, uses image-processing 
technology in the design of surgi- 
cal prostheses. 

In this procedure, data generat- 
ed by CT scanning is first used to 
create and display a 3D image of 
the pelvis or other damaged struc- 
ture. The resulting 3D image data 
can then be passed to a milling 
machine which creates a mold from 
which a plastic model of the desired 
prosthesis or replacement part is 
made. This technology enables a 
surgeon to begin the surgical proce- 
dure having a precisely dimen- 
sioned part on hand rather than 
having to fabricate one on the spot. 

In podiatry, it is possible to use 
image-processing techniques with 
a PC to analyze defects and to simu- 
late the effect of various types of 
corrective procedures. Microscience 
(Federal Way, WA), for example, 
uses image-processing boards from 
Imaging Technology (Woburn, MA) 
to supply a system to podiatrists. 

Taking information from an x- 
ray using a digitizer tablet or a 
video camera, this system uses im- 
aging technology to trace along the 
edge of bones, measure from one 
metatarsal to another, and calcu- 
late the length of each and the an- 
gle of relationship between them. 
This line drawing or overlay infor- 
mation can be downloaded into a 
CAD/CAM program such as Au- 
toCAD, which the podiatrist can 
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“Now, Thats A Great 


bed 


Get The One System That Does It All. 


Get the Matrix VIP™ for: 


Animated Electronic 
Presentations 


Add the pizazz of motion 


and sound. 


Desktop Videos 
High quality without 
high cost. 


High Resolution 
Slides 

Super sharp slides of 
boardroom quality. 


Color Prints and 
Transparencies 
Eye-catching handouts 
and overheads. 


Make great presentations with the 
Matrix VIP™ Presentation System. 

The VIP lets you (or your assistant) 
quickly and easily add exciting transi- 
tions, animation, sound effects, and 
video to graphics created with popular 
PC software. Use the VIP and its wire- 
less remote control to show your pre- 
sentations on computer monitors, TVs, 
and projection systems. Best of all, you 
can make last minute additions and 
changes at home, in a hotel room, or 
in the boardroom — even if there isn't 
a PC in sight! 

Call to find out how you can make 
attention-getting presentations with 
the Matrix VIP! 
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PRESENTATION SYSTEM 


?MATRIX 


Business Presentations * Sales Conferences 
Product Demonstrations 
Boardroom Meetings « Technical Reviews 
Employee Training * Ad Storyboards 
Trade Show Displays « And More 


MATRIX 


Matrix Computer Graphics 
One Ramland Road, Orangeburg, NY 10962 
(914) 365-0190, Extension 212/Telex 178903 


This cell tissue was traced 
with Microscience’s Intelligent 
Cursor and colored with an ITI 
board. 


use to simulate the effects of vari- 
ous corrective measures. In this 
way it is possible to visualize the 
effect that cutting a wedge out of 
a bone would have on the entire 
structure. 

In the field of cardiology, image- 
processing techniques are also find- 
ing use. Current capabilities range 
from assisting in cardiac catheteriza- 
tion procedures by providing visual 
guidance as the catheter progresses 
through the artery, to providing real- 
time images of the beating heart 
that allow cardiologists to view 
valve action and accurately access 
coronary disease and heart function. 

Imaging techniques as used by 
Resonex (Sunnyvale, CA) allow 
physicians to view plaque buildup 
within blood vessels. Taking data 
using magnetic resonance imaging 
techniques, image-processing tech- 
nology then provides the physician 
with a detailed view of partial ob- 
structions within the blood vessels 
that are caused by plaque on the in- 
terior walls of the vessel. This tech- 
nique provides the opportunity to 
diagnose resulting conditions with- 
out invasive surgery. 

A digital cardiac imaging system 
developed by Philips Medical Sys- 
tems aims to make angioplasty 
procedures faster and easier. (Angio- 
plasty is a technique used to remove 
plaque buildups within blood ves- 
sels using a catheter with an inflat- 
able balloon. When positioned and 
inflated, the balloon breaks plaque 
away from the vessel’s walls.) 

While previous digital vascular 
imaging techniques were able to 
guide the surgeon in placing the 
catheter, this technique provides a 
continuously changing image of 
the inside of the vessel’s walls that 
acts as a road map which the sur- 
geon can follow. Controlled by a 
keypad accessible to the surgeon, 
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the device enables the surgeon to 
see as the catheter is threaded 
through the artery. 

The addition of a compact laser to 
the end of a catheter, as envisioned 
by physicians at the Lahey Clinic 
(Burlington, MA) and under develop- 
ment by Arthur D. Little, would 
allow plaque to be burned away 
rather than pushed away. This could 
provide a more effective treatment 
because it would more completely 
remove the plaque deposits. In this 
case, the catheter could be guided 
using an ultrasound transducer to 
produce accurate images of areas 
within the artery. 

By attaching a video camera to 
the microscope used to view slides 
prepared from biopsies, image-pro- 
cessing techniques can be used to 
distinguish between cancerous and 
normal cells. Microscience Inc., for 


perature variations in the skin that 
may indicate interior tumors. Sens- 
ing and displaying variations in 
temperature across the surface of 
the body captured using an 
infrared-sensitive camera, the sys- 
tem alerts doctors to changes by 
displaying each temperature range 
in a different color. 

It is the growing performance lev- 
els of personal computer products 
that allow applications such as this 
to move down from the larger sys- 
tems on which they were previously 
performed. The fact that image- 
processing boards from vendors 
such as Matrox, Imaging Technol- 
ogy, and Data Translation are capa- 
ble of handling applications like 
these on the IBM PC family, as well 
as on DEC’s MicroV AX family, and 
on systems based on the 68000 
microprocessor brings image-pro- 


Real-time images of the interior 
of the heart can serve as a road map 
for surgeons placing a catheter. 


example, uses Imaging Technology’s 
image-processing boards with an 
IBM PC and specialized software to 
aid in the process of examining cer- 
vical scrapes or pap smears. 

This system captures images of 
microscopic slides prepared using 
a material-specific stain with a 
video camera attached to a micro- 
scope. Since the stain that is used 
attaches itself to the DNA within 
a cell’s nucleus, cancerous cells can 
be distinguished from normal cells 
by comparing the intensity of the 
stained areas. The computer calcu- 
lates how much material is present 
using image-processing techniques. 

A similar system, used to study 
cells taken from prostate biopsies, 
relies on image-processing tech- 
niques to determine the ratio of the 
size of the inner portion of the cell 
to the entire region, the size of the 
region, and the shape of the cell as 
determining factors. Thus, the com- 
puter measures the area of the cell, 
distinguishes between inner and 
outer regions by performing con- 
trast determination, and calculates 
roundness of the cells to identify 
cancerous conditions. 

Personal computer systems also 
provide the ability to detect tem- 


cessing technology into the $15,000- 
and-under price range. 

At the same time, systems hav- 
ing extended processing capabili- 
ties that allow the real-time display 
of 3D images such as those provid- 
ed by Pixar extend the ability to 
visualize data. Systems built around 
image-processing capabilities of 
this caliber will allow physicians to 
extend their knowledge of the human 
body and more accurately diagnose 
and correct a growing range of con- 
ditions. 

Because imaging systems no longer 
require a large investment, the 
medical community will find in- 
creasing numbers of situations 
where image-processing technology 
can be used. Patients will benefit 
greatly because physicians will be 
able to eliminate exploratory sur- 
gery and minimize the use of other 
invasive diagnostic techniques while 
assuring more accurate diagnoses 
and more effective treatment. 

In this respect, imaging technol- 
ogy is more than just a tool for in- 
creasing productivity. As more and 
more doctors take advantage of it, 
image processing will become a tool 
for saving untold numbers of hu- 
man lives. CGW 
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Koh-I-Noor Disposable 


Plotier Pens—DPP 


The original, most innovative concept 
IN plotting since the plotter. 
“S” Style — 


for Hewlett Packard 
7475 and similar 
plotters with liquid- 
ink carousel 


“C” Style 
for Calcomp Plotters 
(except 104X) 


NEW 


PPAR GRO BEER LOTR 


«| 
eh nana ® 


Now available for film. 


Koh-l-Noor invented the disposable liquid- 
ink plotter pen — DPP® in 1983 to provide the 
highest quality plotter output with none of the 
mess or cleaning associated with liquid-ink 
pens. The five styles of DPP® shown above, 
available in four precision line widths, provide 
unmatched standards of excellence for high- 
quality plots on paper and vellum. They are 
supplied with a pre-filled, disposable ink car- 
tridge offering up to ten ink colors, for use in 
virtually all popular plotter makes and models. 


DPP® for HP Tabletop Plotters. The new “S” 
Style is designed specifically for Hewlett Pack- 
ard and similar tabletop plotters with liquid- 
ink capability, for use On paper and vellum 
only. It is available with black and nine opaque 
colors, allowing for its use on technical draw- 
ings as well as presentation graphics (charts 
and graphs). 


Film DPP®. Also new to the line are DPP® 
for use on drafting film. These pens, in C, H, K 
and Z Styles, have a revolutionary hard-tip 
drawing point developed to resist wear on the 
abrasive surface of drafting film and to last as 
long as the supply of ink in the pre-filled car- 
tridge lasts. Also available in four line widths, 
black only. The ink is newly formulated to 
provide waterproof, permanent lines with 95% 
opacity and excellent line quality at plotting 
speeds as high as 60 cm/sec. 


For more information, see your dealer or 
send coupon. Koh-l-Noor Rapidograph, Inc., 
100 North St., Bloomsbury, NJ 08804 (201) 


KOH-I-NOOR 
RAPIDOGRAPH" 


r@tring company 
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479-4124. In Canada: 1815 Meyerside Drive, 
Mississauga, Ontario LST 1G3 (416) 671-0696. 


Show me more, Koh-l-Noor 
Please send me your free Plotter Supplies 
Catalog No. 4. 


NAME (please print or type) 


FIRM 


PLOTTER MAKE MODEL 


i 
J Time 
. ADDRESS 
I city STATE ZIP 
i Koh-I-Noor Rapidograph, Inc., 100 North St., 

Bloomsbury, NJ 08804. In Canada: 1815 Meyerside Drive, 
i Mississauga, Ontario L5T 1G3. CGW 10/87 ] 


Benson Telecommunications 


Use of Revenue 
in 1984 


Source of Revenue 
in 1984 


Network Services Group 


Local Service 45° Other 


Service 


Networks 


Depreciation 147° 


Taxes 
Toll Service 
Benefits 
Dividends 
inferest 
Earnings 


Billing 


Enterprises Group 


Benson Telecommunications 


LARGE SCREEN DISPLAY 


VARI-FOCUS for screens 5’ to 14’ 
diagonal (front, rear or curved). 


The ECP 3000 


This new 3-lens system offers a bright, crisp 
image for screen sizes from 5’to 25° diago- 


Whenever two or more people get 
together to examine computer data/ 
graphics, a real-time, large screen 
projection system is an invaluable tool. 
Electrohome pioneered the concept of 
computer projection and, today, offers the 


UTIONS: 


of optional modules - extending function- 
ality and hardware updating. 


most complete line of advanced systems. In 
the forefront are the new ECP® GRAPHICS 


single lens and ECP 3000 three lens systems. 


Both feature an advanced microprocessor 
that simplifies operation, and widens the 
capabilities gap between Electrohome and 
other projection systems. 


Computer Intelligence 
makes the difference 


This powerful microprocessor directs 
and monitors the main functions of 
the projection systems. Infrared 
remote control, help menus, fre- 
quency auto lock, diagnostics, 
digital convergence and memory 
are the prime benefits. “Plug- 
in module architecture’ 
allows for the use of a variety 


The ECP Graphics 


This new single lens system can project 
images generated by high resolution 
(1024 x 1280 pixels, non-interlaced) CAD/ 
CAM terminals, as well as video. Because it 
automatically locks on scan rates from 15-80 
KHz, it’s perfect for use with VCRs, 
PCs, terminals or high res CAD/CAM 
work stations. The ECP GRAPHICS is 
extremely portable and has 


nal (front, rear or curved) and VARI-SCAN 
from 15-50 KHz. Like the ECP GRAPHICS this 
unit has a multi-function infrared remote 
control that includes digital convergence 
and all projector functions. 

Large Screen Solutions 

for every application 

Sales and Service in 40 Countries World- 
wide. For more information on Electrohome 
color and monochrome projection systems, 
send your business card to 
Electrohome Limited, 
PO. Box 628, Buffalo, NY 14225-0628. 
A. call 1-800-265-2171. 
1-519-744-7111. 


ECP“ is a registered trademark of 
Electrohome Limited. 


In the U.S 
In Canada call 


Screen image courtesy of SAS Institute Inc. 


ELECTROHOME 


EYE-OPENING LARGE SCREEN PRESENTATIONS 


SEE US AT AUTOFACT BOOTH #351 AND COMDEX BOOTH #4H7400 CIRCLE 25 ON INFORMATION CARD 


MAC IT POWERS 
PROFESSION 


By Barbara Robertson 


ifteen million dollars is being poured 
into graphics research and develop- 
ment by Sun Microsystems, according 
to Scott McNealy, Sun’s president. 
But as impressive as that is, take a 
look at what Apple Computer i is up to. 

“We have $180 million for research and development 
this year,” points out Michael J. Homer, manager of 
business development at Apple. “If we were interest- 
ed, it’s likely we would do okay in graphics,” he smiles. 
‘“‘And we are interested.”’ 

It can be argued that Apple invented desktop publish- 
ing (with a good deal of prodding from Aldus Corp., 
the PageMaker publishers)—and that desktop publishing 
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has been a kind of Trojan horse for Apple, opening cor- 
porate doors for the Macintosh PC. Now, Apple is aim- 
ing its graphics-based Macintosh at two new markets: 
desktop engineering and desktop presentation. 

The desktop presentation market is an obvious 
choice for Apple, because many of the advantages the 
Mac has for publishing—ease of use, graphics inter- 
face, and cut-and-paste capability among programs— 
can be applied to presentations. 

Desktop engineering also makes sense, given the 
Mac’s graphics user interface and open architecture. 
Introduced in March, the Mac II is the first PC to use 
the same 32-bit processor (68020) and floating-point 
coprocessor (68881) as second-generation workstations. 
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Unlike earlier Macs, the II sup- 
ports color, has six slots for add-in 
boards, and uses a 32-bit bus struc- 
ture. It sells for $6495 (monochrome) 
or $7144 (color) for systems with a 
40M hard disk. 

““We believe there are 3.1 million 
users in the engineering and scien- 
tific market,’ Homer says. “Seventy 
percent of those people work in 
small to medium-sized businesses. 
That’s the market we’re going after.” 
And Apple’s decision to exhibit at 
two graphics-specific trade shows 
this summer—A/E/C Systems in 
Washington, DC, and SIGGRAPH 
in Anaheim, CA—confirms the com- 
pany’s determination to market its 
computers—particularly its new, 
open-architecture Mac II—to graph- 
ics professionals. Apple will also ex- 
hibit at AutoFact in November. 

And if the reaction to Apple’s first 
appearance at SIGGRAPH and A/E/C 
Systems is any indication, the graph- 
ics world, in turn, is greeting Ap- 
ple’s commitment with open arms— 
many open arms. The Apple booth 
at both shows was so packed that 
attendees had difficulty elbowing 
their way through the crowds. 

Yet despite the growing customer 
base and increasingly sophisticated 
software, many people stubbornly 
insisted the tiny, black-and-white 
Macintosh was a toy, not a “real”’ 
computer—that is, until recently. 
The attitude changed when Apple 
opened up the box. 

“We follow Sun by about six to 
twelve months,” Homer points out. 
“But when we look at what we’ll 


Barbara Robertson is CGW’s West Coast 
senior editor. 
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do in the future, we look toward 
Silicon Graphics, at what’s being 
done at the $50,000 level. I think 
that anyone not looking at RISC 
(reduced instruction set computing) 
will fall behind. And Silicon Graph- 
ics has taken the right approach 
with RISC, the pipeline architec- 
ture, and the geometry accelera- 
tors. It’s balanced computing.” 
The Mac’s strength lies not only 
in its hardware design, but also in 
its approach to software. Because 
it uses the same graphics interface 
and environment as the earlier 
Macs, many of the 2500 or so Mac- 


seas 


These 4000-line images, 
generated using Visual Information’s 
Dimensions, were output on the 
Matrix SlideWriter. 


intosh software applications run on 
the II with no modification. Fur- 
thermore, the software is all in- 
tegrated. That is, information from 
any program can be pasted into any 
other program on the Macintosh. 

Now, products designed or up- 
graded specifically for the Mac II are 
beginning to appear: high-resolution, 
full-color display systems such as 
those from SuperMac Technologies; 
color film recorders and printer/ 
plotters from Matrix, JDL, Hewlett- 
Packard, and CalComp, among 
others; and color software for CAD, 
publishing, painting, animation, 
and presentation graphics. 

Until the Mac II was introduced, 
few developers considered moving 
successful software from other plat- 
forms onto the Macintosh. Now, 
workstation software vendors and 
software and hardware manufac- 


Comparing the Base Prices 


Macintosh IIT 


Minimum Configuration 


$3898 


Includes 1M RAM, 800K floppy drive, 
standard keyboard, mouse, multitasking 
operating system (several open applica- 
tions, oneruns in background), standard 
windowing user interface, music capabil- 
ity, 68881 math coprocessor, six slots, ap- 
plication development software. 


40M internal hard disk 
Subtotal 


Monochrome System 
12” monitor 399 
Video card 499 


Totalfor Monochrome System $6495 


Color System 
13” monitor 
Video card 
Video expansion for 256 colors 


1599 
$5497 


999 
449 
149 


$7144 


Total for Color System 


IBM PS/2 Model 80-041 
$6995 


Includes 44M internal hard disk, 1.4M 
floppy drive, 1M RAM, seven slots, 
keyboard. 


Minimum Configuration 


Operating System (available ’88)* 325 
Mouse 95 
Music features 495 
Math coprocessor _795 


Subtotal 


Monochrome System 
12” monitor 
Display card 


$8705 


250 
095 


Totalfor Monochrome System $9550 


Color System 
12” monitor 595 
Display card 1290 
Memory expansion for 256 colors _270 


Total for Color System $10,860 


*Version 1.0 of OS/2, a multitasking operating system for the PS/2, is not available. It’s scheduled 


for 1st quarter, 1988. The release date for OS, 


1.1, which includes a windowing user interface, is 


unknown. The PS/2 systems work with DOS 3.3, however, which costs $205 less than OS/2. Vari- 
ous windowing and multitasking user interfaces are available for MS- and PC-DOS systems. 
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Executive Assistant. Standalone PC; 
preformatted graph using Lotus® 
1-2-3® data. 


AA | MegaCorp 
hide: International Inc. 


1987 Spring Conference 


Be al 


Corporate Graphics Artist. Created 
using Editor at graphics workstation. 


MEGACORP INC. 1986 SALES 
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Northeast Ragional Sateaperéone 


Regional Sales Manager. Departmental 
mini using data from PC. 


MEGACORP INC. MANUFACTURING DIVISION 
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Vice President of Manufacturing. 
Departmental mini. 


MEGACORP INC. SALES BY REGION 


National Sales Manager. IBM PC off 
mainframe; data uploaded from mini. 


MEGACORP INTERNATIONAL INC. 
1987 FINANCIAL OVERVIEW 
Ootiars in Vlbons 
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1 i) Variable Coote 
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Financial Manager. Remote terminal 
off mainframe; downloaded ASCII file. 


A single graphics package 
can make everybody 1n 
your company look good. 
Especially you. 


Now there’s one business 
graphics package for all your 
people and all your hardware. 
With the same commands in 
every environment. And file 
sharing capabilities so data 
can move freely throughout 
your company. 

It’s called Impressionist.™ 


Call for special introductory 
price for PC owners. 


Impressionist puts brilliant 
color graphics at the fingertips 
of everyone in your company. 
Whether they’re a novice, an 
intermediate user, or an expert. 
On a micro, mini or mainframe. 

All your people learn a single 
set of commands and menus, 
no matter where Impressionist 
is running. So instead of sup- 
porting many individual 
graphics packages, you mini- 
mize your company’s invest- 
ment in software, training and 
support. 

Best of all, data from your 
host computer can be shared 
throughout your company. 


And Impressionist is the 
only graphics package to effec- 
tively combine comprehensive 
graphics features with a 
sophisticated editor and a 
built-in chartbook. It can even 
access data from ASCII, DIF, 
IFPS/Plus,” IFPS Personal™ 
and SYLK files, including 
Lotus® 1-2-3® So Impressionist 
can not only be shared by 
more people, it does more too. 

To find out more about the 
one graphics package for 
everyone, call Terry Dowler at 
1-800-531-5038. (In Texas and 
Canada call 512-346-4980. ) 


Av eg 


All above graphs created using Impressionist. Impressionist runs in IBM MVS/TSO, VM/CMS, Digital, PRIME, and IBM PC environments. 
Impressionist, IFPS/Plus and IFPS Personal are trademarks of EXECUCOM Systems Corporation. Lotus and 1-2-3 are registered trademarks of Lotus Development Corporation. 
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turers in the IBM-PC world such as 
Versacad Corp., Media Cybernet- 
ics, Number Nine, RCA Labs, Gen- 
eral Parametrics, and others are 
serious about the Mac II. 

And for those who can’t wait for 
PC software to move onto the Mac, 
an 80286-based PC-emulation board 
from AST (Irvine, CA) and software 
from Apple make it possible to run 
MS-DOS applications on the Mac II 
and even move information from 
them into Mac applications. 

Meanwhile, Apple is releasing its 
own products for the Mac II: en- 
hanced system software, connec- 
tivity software, application develop- 
ment software, facsimile modems, 
and Ethernet cards. 


Individual-based Computing 
In addition, Apple is embracing a 
wide variety of industry standards: 
TCP/IP, ISSO (for connecting to 
DEC NET), NFS, and Unix. In fact, 
an in-house implementation of IBM’s 
LU6.2 running under Unix will 
eventually emerge as an Apple 
product, according to Homer. ““We’re 
marketing individual-based com- 
puting in a multivendor environ- 
ment,” says Charles Boesenberg, 
senior vice president and group ex- 
ecutive, US Sales and Marketing. 
Apple is, in fact, shipping what 
IBM is promising for PCs. For ex- 
ample, Apple’s multitasking oper- 
ating system (MultiFinder) and 
application development/database 
software for nonprogrammers (Hyper- 
Card) are being bundled with all 
Macintoshes shipped after Septem- 
ber 1. By contrast, although IBM 
announced a windowing interface 
and a multitasking operating sys- 
tem last spring, it’s not clear when 
that software will be available. .. 
or if it will be widely adopted. 
Thus, Apple has a wide-open win- 
dow of opportunity. Until Microsoft 
Windows, IBM’s Presentation Man- 
ager, or another common interface 
or consistent standard is widely 
adopted, PC users will continue to 
face a mish-mash of possible soft- 
ware, printer, monitor, and graphics- 
board choices as they try to deter- 
mine what works with what. 
And peripheral, graphics board, 
and software companies in the PC 
market have it no easier: Any man- 
ufacturer trying to market high- 
end PC graphics cards must con- 
vince software companies to write 
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MCAD, ECAD, CAM, and CAE Software: 
Abvent—Circle 140 Gibbs and Assoc.—Circle 148 
Automatix—Circle 141 Graphic Magic—Circle 149 
Bridgeport Machines—Circle 142 IBH Automation—Circle 150 
Capilano Computing Systems— IDD—Circle 151 
Circle 143 Micro CAD/CAM—Circle 152 
Challenger Software—Circle 144 SourceView Software—Circle 153 
Data Basics—Circle 145 Vamp—Circle 154 
Douglas Electronics—Circle 146 Versacad Corp.—Circle 155 
Engineering Programming Concepts— Visual Information—Circle 156 
Circle 147 


AEC CAD, Facilities Management Software: 

B. Knick Drafting—Circle 157 Gimeor S.A.—Circle 162 

CompServCo—Circle 158 IGC Technologies—Circle 163 

Desktop Engineering Systems— Laboratory for Computer Graphics 
Circle 159 and Spatial Analysis—Circle 164 

Diehl Graphsoft—Circle 160 Newline 7 Graphics—Circle 165 

Erez Anzel Software—Circle 161 


Business and Presentation Graphics Software: 

Cricket Software—Circle 166 Orange Micro—Circle 170 
Data Tailor—Circle 167 T/Maker Graphics—Circle 171 
JJB Enterprises—Circle 168 (See also Electronic Publishing 
Magnum Software—Circle 169 and Graphic Arts) 


Scientific Imaging and Mapping Software: 
BioRad Laboratories— Image Mapping Systems—Circle 179 


Circle 172 International Data Acquisition 
Cambridge Scientific Computing and Control—Circle 180 
Circle 173 MacNeal-Schwendler—Circle 181 


CPSA—Circle 174 

D-Squared Software—Circle 175 
E&M Software—Circle 176 National Instruments—Circle 184 
Fortnum Software—Circle 177 Select Micro Systems—Circle 185 
Golden Hawk Computing—Circle178 Textco—Circle 186 


Microneering—Circle 182 
Modern Graphics—Circle 183 


Electronic Publishing and Graphic Arts: 
Adobe—Circle 187 LaserWare—Circle 193 
Aldus—Circle 188 LetraSet—Circle 194 
Ann Arbor Softworks—Circle 189 Lightspeed—Circle 195 
Boston Software Publishers— MacroMind—Circle 196 

Circle 190 Megahaus—Circle 197 
Datacopy—Circle 191 MindScape—Circle 198 
Digital Technology International— Quark—Circle 199 

Circle 192 Silicon Beach—Circle 200 


Animation: 
BeckTech—Circle 201 
MacroMind—Circle 202 


Silicon Beach—Circle 203 


Video & Graphics Cards: 


Computer Friends—Circle 204 
Micro Systems Consultants— 
Circle 205 


RasterOps—Circle 206 
SuperMac Technologies—Circle 207 


Input/Output: 

CalComp—Circle 225 

Hewlett-Packard (plotters)— 
Circle 226 

JDL (plotters)—Circle 227 


Kurta (tablets)—Circle 228 
Matrix (film recorder)—Circle 229 
Versatec (plotters)—Circle 230 
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Introducing the 


TEQSYS 386/387 OPTICAL. 


The ultimate in today's technology 
is available today. 


The TEQSYS 386/387 is no opti- 
cal illusion. It's here. It's now. It's 
ready. Bringing AutoCAD” users 
higher speeds and multi-tasking 
capabilities by integrating three 
major breakthroughs. Including 
an INTEL 32-bit 80386-based 
motherboard running @ 18MHz. 
An INTEL 32-bit 80387 math co- 
processor. And a 9%" internal 
Optical Disk Storage subsystem 
capable of accessing 240 MBytes 
of data on a single disk. 

How fast IS the TEQSYS 386/387 
OPTICAL? Blistering. In bench- 
mark tests in which it was pitted 
against 286-based AT*™ micros 
and clones, the 386/387 OPTICAL 
was up to 388% faster in some 
tests. In fact, the larger and more 
math intensive the AutoCAD 
environment, the faster the 
386/387 OPTICAL becomes. Judge 
for yourself. 


*AutoCAD is a trademark of AutoDesk Corporation. 
**PC-AT is a trademark of IBM Corporation. 


REGEN SPEED (in sec.) 

30 4 / 6 Mhz 
» IBM AT 
386/38 7/ 
OPTICAL 


2074 


10 4 


Nozzle Columbia Chroma _ St.Pauls 
21k 


32k 32k 12k 


standard features of the 
TEQSYS 386/387 OPTICAL also 
include: 


@ 2.5 mb of true 32-bit RAM 
e 71 mb of hard drive storage 
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e INTEL supported system archi- 
tecture 
e EGA graphics 
e Full range of power options 
e AT-level compatibility 
e UNIX/XENIX/DOS Networking 
compatibilities 
@ 2 32-bit expansion slots 
In addition, TEQ Systems pro- 
vides superior technical support 
and service, and a one-year war- 
ranty on the total system. Plus, if 
you aren't completely satisfied 
with the speed and performance 
of the TEQSYS 386/387 OPTICAL, 
we ll give you your money back. 
Guaranteed. To arrange a dem- 
onstration today, call 1-800-345- 
6971. Or write TEQ Systems, Inc., 
4 Davis Road West, Box 897, Old 
Lyme, CT 06371. We'll be there 


tomorrow. 


TEQ SYSTEMS, INC. 
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ou’ll have to make your own 

decision about whether the 
Mac II measures up to the PC 
for your graphics application. But 
if you wonder whether the Mac 
environment aids productivity, 
read on. 

Nothing demonstrated the ele- 
gance of the Mac II to me as 
much as when I reconfigured my 
AT-compatible system and added 
a monitor to the Mac II. 

Installing software ona MacII’s 
hard disk is simple. You just move 
icons that represent files and file 
folders from one window to an- 
other. Point and click. No menus, 
no instructions, no path names. 

[had already installed several 
programs on the Mac II’s hard 
disk when I received a Spectrum 
system from SuperMac. Until 
then I’d been using Apple’s 640-by- 
480 monochrome monitor. Spec- 
trum would give me 256 
colors in 1024-by-768 res- 
olution. 

Since there are no DIP 
switches to set on the 
Mac II, I simply put the 
Spectrum card into a 
Mac II slot, snapped the 
lid back on, and turned 
on the computer. Then, 
using the mouse, I select- 
ed the control panel, 
and, in the window that 
popped open, chose an 
icon labeled ‘‘monitors.’’ Two 
drawings of monitors appeared: 
a big box labeled “‘1”’ that repre- 
sented the 19-inch SuperMac, 
and a smaller box labeled “‘2”’ for 
the monochrome Apple monitor. 
The small box had a white bar 
across the top. 

I read the few simple onscreen 
instructions and moved the on- 
screen monitors around until they 
mirrored the positions of the mon- 
itors on my desk, leaving the white 
bar, which represents the menu 
bar, on the small monitor. 

Then I chose the number of 
colors to be displayed on the color 
monitor by selecting from an on- 
screen list and restarted the com- 
puter. The installation took about 
fifteen minutes. 


All the software applications 
on the hard disk—ones installed 
before the Spectrum system and 
ones added since—run without a 
burp on the higher-resolution 
SuperMac monitor. 

Those written for color run in 
color and those not upgraded for 
color run in black and white. In- 
stalling new software is a simple 
matter of copying files onto the 
hard disk. 

What’s more, since the Mac 
knows where the two monitors 
are placed on my desk, I can 
select and slide objects from one 
monitor to another. And chang- 
ing the configuration is a snap. 

Now for the AT experience. 
Since I needed to move files and 
programs from a dying AT-clone 
onto a new Tandon PCA40, I de- 
cided to switch from an EGA 
monitor to the spiffy, high-reso- 
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MultiFinder lets Mac || users 
work with several applications 
simultaneously, 


lution, monochrome Wyse WY700. 

Both Tandon and Wyse pro- 
vide remarkably clear documenta- 
tion—among the best I’ve seen in 
the PC world. Therefore, it was 
easy to check whether the DIP 
switches on the Tandon and the 
WY700 were set correctly. And 
thanks to Wyse, WordStar ran 
with no problem in the WY700’s 
enhanced CGA-emulation mode. 

But the WY700 is capable of 
1280-by-800 resolution. And before 
software can take advantage of 
that resolution, someone has to 
provide a driver for the Wyse card. 

Finding a driver took a lot of 
searching. First, I installed the 


PageMaker desktop-publishing 
package on the assumption that 
this software, if any, would have 
a Wyse driver. 

Unfortunately, there was no 
WY700 selection on the installa- 
tion menu for PageMaker, nor 
for the run-time version of Micro- 
soft Windows that’s included with 
PageMaker. Aha, I remembered, 
the Wyse installation disk must 
have Windows drivers. Indeed it 
did. So I ran the Wyse installa- 
tion batch file. When I reached 
the “Insert the Windows Setup 
disk” instruction, however, I was 
stymied. PageMaker, of course, 
didn’t include a Windows Set- 
up disk. 

Fortunately, I had a complete 
set of Microsoft Windows, which 
I installed by answering a long 
list of onscreen questions. Then 
I copied the Wyse installation 
files onto the hard disk and ran 
the installation program once 
again. However, it couldn’t find 
the Windows files it needed, even 
with both programs in the same 
directory. 

I got out the six Windows flop- 
pies again and, when the Wyse 
program prompted, inserted the 
Windows Setup disk in the flop- 
py drive. Unfortunately, there 
wasn’t room on the Setup disk 
for the file Wyse wanted to copy 
onto the disk. So I erased 15K 
worth of files off the Windows 
Setup disk and started the instal- 
lation procedure again. 

This time the installation 
worked. It took two hours. Win- 
dows and PageMaker now run 
on the Wyse in high resolution. 
Unfortunately, nothing else does. 
I’ll have to go through similar 
procedures to install all my other 
programs. 

The problem that I encountered 
lies not with the manufacturers— 
they’re all doing the best they 
can—the problem is simply that 
unfortunately the MS-DOS world 
hasn’t yet agreed on a standard 
interface. 

As for performance...Page- | 
Maker runs faster on the Mac 
II.—BR 
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If you're ready to multiply your design produc- 
tivity, take a serious look at these five VersaCAD 
advantages... 


i. 


. Total flexibility. With com- 


Easiest to learn. Software reviews and cus- 
tomer surveys agree: VersaCAD is the easiest 
of the full-scale CAD packages to learn and 
use. That means immediate cost savings to 
you. 


. Top support and training. Our technical sup- 


port department is widely 
considered the best in the 
industry, so you're never left 
hanging. And in-depth train- 
ing can be found worldwide 
to help you get the most out 
of your system. 


plete customization ability, 
you can add CAM, FEA and 
other specialized software, 


Design courtesy Dresser Manufac- 
turing, Nil-Cor Operations, Alliance, 
Ohio 2 


= Versacad Corporation, 7372 Prince Drive, Huntington Beach CA 92647 


VERSACAD 


When you're serious 
about 


design 


link to most networks, easily create new pro- 
gram features—to exactly fit your require- 
ments. 


4. Site licenses and company discounts. 


Through an aggressive pricing structure, 
VersaCAD DESIGN is the most cost-effec- 
tive CAD system for any company size— 
including yours. 


5. Solid reputation. Chosen by 7 of the top 10 


The Total Design Soluti 
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corporations for their design 
needs, we’ve been here since 
the beginning of PC-CAD. And 
technology leadership is a tra- 
dition at Versacad Corporation, 
so you re always ahead. 


3D 


Modeling 


For more information on the 
total design solution, see your 
authorized VersaCAD dealer © 
—or call (714) 847-9960 today. 


on 
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drivers for their boards or take on 
the task themselves before applica- 
tions can take advantage of the value 
the board is presumably adding. 

Therefore, in the PC marketplace, 
a graphics board is often limited to 
a small percentage of the total cus- 
tomer base (AutoCAD users, for ex- 
ample). Software vendors have a 
similar problem. The long list of 
printer choices, display choices, 
mouse choices, plotter choices, etc., 
in software packages testifies to 
long hours on the part of software 
programmers. But the people who 
suffer most are the users. 

Apple, by contrast, insists that 
Macintosh developers work within 
a rigidly defined software environ- 
ment. As long as everyone follows 
the rules, hardware vendors mar- 
keting Mac II products will be able 
to court the entire Mac II customer 
base since all Mac II software runs 
on their products automatically. 

Similarly, software developers 
know their products will run on 
Mac IIs no matter what boards and 
peripherals the buyer has installed. 
And users don’t have to figure out 


what works with what. It all works. 

“Device independence is really 
great,” says Mike Lazear, vice presi- 
dent of engineering for Versacad. 
‘“‘We spend a lot of time on device 
drivers for our IBM PC products. 
One person, for example, works 
full-time just on screen displays, 
another just on tablets. On the 
Macintosh, we spend time on the 
features and functions of the pro- 
gram instead.”’ 

Sounds idyllic, but when you look 
at where graphics can go on the 
Mac, right now you run into some 
potential performance barriers. 

First, the Mac doesn’t include di- 
rect memory access (DMA). Since 
everything must run through the 
CPU, extremely large image files, 
for example, could slow the system 
down. Second, the Mac addresses a 
maximum of one megabyte of mem- 
ory per slot. This means large im- 
ages (high-resolution, full-color pic- 
tures) can’t be swallowed in one gulp. 

Third, and perhaps most impor- 
tant, QuickDraw, the set of graphics 
subroutines and procedures imple- 
mented on ROM that developers use 


Electronic Publishing 


to write applications, can’t easily 
be moved onto graphics coprocessors. 

“QuickDraw, which is written in 
68000 Assembler, wasn’t designed 
to be split off onto a coprocessor,”’ 
says Homer. It doesn’t need to be 
moved unless you want to work 
with extremely fast vector drawing 
speeds, very high-resolution images, 
and/or full-color images in high 
resolution. But if you do, you have 
a problem. Trying to tear Quick- 
Draw away from the rest of the Mac 
environment (which is based on a 
graphics user interface) is, accord- 
ing to several third-party vendors, 
a “‘nontrivial’’ process. 

“It’s a multidimensional problem,” 
says Steven Elderman, vice presi- 
dent of SuperMac development. 
‘“‘We’ll probably see some products 
that produce maybe one Quick- 
Draw command on a coprocessor 
pretty soon, but we need a break- 
through before we see boards with 
QuickDraw completely implemented 
on coprocessors.” Says Homer, 
‘‘We’re working on it, hard.” 

If the problem isn’t solved soon, 
Apple might find third-party ven- 
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Microgrid’ II. A solutio 


tively priced, yet it comes with several 
standard features (like a universal power 
supply and dual RS232 interface) that 
cost over $1,000 with other tablets. 


Why are more people specifying 
Microgrid II Series tablets for their appli- 
cations? Simple. It’s the best value. 

The Microgrid II Series is competi- 


Microgrid is compatible with the 
world’s largest base of installed systems, 
so it can easily fit into most new or exist- 
ing workstation requirements. You also 

See us at Autofact Booth #3011 


dors introducing graphics-accelerator 
boards that don’t use QuickDraw. 
And that could send the heretofore 
supported Macintosh user interface 
sliding down the “slippery slope,” 
as SuperMac’s Tom Reilly puts it, 
of multiple software and hardware 
standards. 

Will that happen? Not necessarily. 
SuperMac, in fact, is offering a 
$5000 three-board package for the 
Mac II that provides 1024-by-768 
resolution with 24 bits of color (16 
million) and stays within the Mac- 
intosh rules. 

“There are other ways to get 
speed,” says SuperMac’s Elder- 
man. “When Macintosh developers 
look at what provides user satisfac- 
tion, we often end up with answers 
that are different from those in the 
rest of the world.” For example, 
since the SuperMac board set can’t 
produce an instant full-color pic- 
ture, it only redraws what’s neces- 
sary when pictures are overlapped. 

Versacad’s Lazear echoes the as- 
sessment: “The Mac interface alone 
gives you an increase in speed,”’ he 
says. “Because the Mac can do every- 
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thing graphically, you don’t have to 
toggle through options. For example, 
you can say, ‘Oh, that’s the blue I 
want,’ rather than choosing Color 
6 and hoping it’s the right blue.” 

“Also,” Lazear continues, “in our 
Version 5.0 of the IBM-PC software, 
we offer a display-list feature as an 
option because you have to have an 
EMS board and extra memory to run 
it. We didn’t have to make that an 
option on the Mac—it’s the default. 

“By using the display list, you get 
a virtual screen that’s much larg- 
er than the picture on the monitor, 
so you can pan across a large draw- 
ing very quickly,” he adds. “The 
Mac might be slower at this than 
an AT equipped with an Nth En- 


‘ gine card, for example, since you’re 


using memory and QuickDraw, but 
it’s still faster than having to 
recompute everything in floating 
point and redrawing it as you 
would on a standard AT.” 

It will be a while before there are 
enough Mac II users who want, for 
example, super-fast vector-drawing 
speeds for any lack of performance 
to make a significant difference in 
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the marketplace. Card manufactur- 
ers including RasterOps and Micro 
Systems Consultants have begun 
the “nontrivial” exercise of moving 
QuickDraw onto coprocessor chips, 
and the problem might be solved 
relatively soon. And the person who 
solves it “will get a fantastic pay- 
back,” says Nick Pavlovic, presi- 
dent of Visual Information Inc. 
The strategy makes even more 
sense for graphics professionals. No 
other machine has as many graph- 
ically-oriented programs as the Mac. 
And once it’s in the door. oh 


For More Information on 
Apple Products 


Circle any of the following numbers 
on the Information Card: 


Desktop Engineering Circle 208 


Desktop Publishing Circle 209 


Desktop Presentation Circle 240 
Desktop Communication Circle 244 
Desktop Video Circle 242 


General Information Circle 243 


Cartography 


lo 0 fit any appli ication. 


Why pay more when you simply can't 
get more than Microgrid Il. For more 
information and the name of your nearest 


distributor call our toll-free number. 
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get a choice of active work areas from 
17" x 24” to 42” x 60”: high resolution; 
superior accuracy; a choice of manual or 


power lift stands, service plans and more. 
See us at NCGA Mapping Booth #210 


peers wa rl oorare 
777 State Street Ext.., Fairfield, CT 06430 
203-384-1344 800-221-9244 


©1987 Summagraphics Corporation. All rights reserved. 


Your Mind. 


Machines. 


Think what you can do when you put 
your brain to work with the best machines 
in the business. Pen and raster plotters. 
Digitizers. Color graphics equipment. 
Software. Everything you need. 

Tools For The Mind. By CalComp. 

Put your idea in pictures. In color. Or 
black-and-white. From simple charts all 
the way to complex, dense drawings for 
a multitude of purposes. In continuous 
rolls. Or one-at-a-time on a single sheet. 
For professional presentations. And just 
plain communications. 

Start With The Pen Plotter. 

CalComp got so good at this mind- 
machine link, some people think pen 
plotters are all we make. Well, we happen 
to make the best of them. They’re being 
used in greater numbers and applications 
today, wherever computer-generated 
data might be translated into a picture. 
For mapping. Schematics. Charts. By 
mechanical, electrical and electronic 
minds. And by architects, facilities man- 
agers, and many more. 


MicroVAX II is a registered trademark of Digital Equipment Corporation. We draw on your imagination, 
PlotMaster and DrawingBoard are trademarks of CalComp. ColorMaster is a registered trademark of CalComp. 


When you're just starting out, start 
with ease of use in a sound, basic plotter. 

The 1040GT series, one of today’s most 
popular pen plotters, means speed and 
reliability and plots from A to E size. Then 
later, as your needs grow, that same 
1040GT is ready for you. 

The Next Logical Step. Raster Plotters. 


CalComp delivers twenty-four different 
versions. Take the 5700 


Plotted 
results from 
CalComp’s 
PlotMaster, 
Raster Plot- 
ter, Pen 
Plotter, and 


Color Master. 


series. These black-and- 
white wizards will plot 


California’s Faults 


Pacitic Plate ——-= 
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circles around your 
office with their 
speed and sound 
CalComp reliability. 
The top of our 
line are the clearly 
colorful 5800s. One 
thousand twenty- 
four colors, 256 
color intensities or 
patterns, 400 dots 


Ponisi per inch resolution and integrated vector 
aphics : 
ee to raster conversion. Four separate toner 


action. 


stations and multi-passes create full-color 
images. If monochrome is your metier, 
one pass makes it happen. 

Is Your Business Colorful Enough? 

If your business could use some color, 
our ColorMaster® and PlotMaster™ are 
two tools for presentation graphics and 
small size CAD drawings that you can't 
afford to be without. 

Of Course, You'll Need A Digitizer. 

No output without input. Sure, you can 
use your keyboard. But, remember, 
keyboards were designed for words, 
not pictures. 

On the other hand, our newest digitizer, 
the DrawingBoard™ is exactly what it 
says it is. A drawing board. What you put 
your pen to on the board, you see on 
the screen. Create your own drawing. 
Or trace one. 

CalComp, the number 
one digitizer company in 
the world, can provide 
large and small format dig- 


The Graphics Engine 

Company, Circa 1987. 

The DEC MicroVAX II™ 
Special. A powerful graph- 
ics engine system that 


at a low, low price. Micro- 
VAX users may purchase 


itizers. 12” x 12” to table size. 


delivers resolution quality 


the hardcard alone, or the whole caboose 
with it—digitizer, high resolution terminal 
and a mouse. 

Machinery For The Mind. 

When you're thinking about graphic 
images of any kind, you can’t do. better 
than the best name in the business. From 
pen plotters to raster plotters. Business 
and presentation graphics. Input devices, 
and supplies. | 


For 
service 
andsupport, 
CalComp goes ~ | 
everywhere, any- 
time. With 425 ser- 
vice persons, 46 offices 
nationwide and 32 
international field offices, 
we're there when you need us. 
To show you how to do some- 
thing different. And, to fix 
whatever might go awry, which, 
when the name on the machinery 
is CalComp, means seldom. 

Take a good look at computer graphics 
today and in the future. Call 1-800- 
CALCOMP or 416-635-9010 from Canada. 
Or write CalComp, PO. Box 3250, Ana- 
heim, CA 92803, and we'll send you more 
information about the machines that 
work hand-in-hand with your mind. 


=7CalComp 


A Lockheed Company 
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The 2D-3D-2D © 
A-E-C Cycle 


Turnkey technology offers 
an integrated solution 


By Jennifer Dritt Wight 


he long arm of robotics hasn’t (yet) 

reached to a bulldozer, cement mixer, 

or crane. To architectural-engineering- 
construction users, the “CAM” side of 
CAD/CAM means design data-driven 2D 
production drawings. And in the top-down 
hierarchy of large firms, most architects 
work manually in 2D, creating broad-brush 
ideas to be fleshed out and implemented in 
a design by a junior staff member working 
on a computer. 

But working in 3D is “absolutely essential,”’ 
says Brian Sandburg, an architect and 
principal of Leason Pomeroy Associates 
(Orange, CA), an 80-employee architectural, 
planning, and interior design firm. Sandburg 
lists client and local government zoning 
presentation issues and facilities management 
services among the reasons LPA installed 
a 3D CAD system. 

Design itself tops the list. ““There’s just 
no substitute when it comes to achieving 
a sense of place, mass, and scale,” says 
Sandburg, noting that on a practical level 
the technology enables the designer to solve 
plane and elevation problems simultaneously, 
enhances accuracy, and provides a 3D 
model from which information can later 
be extracted and sent over telephone lines 
to trade subcontractors. 

LPA uses the Interactive Graphic Design 
System (IGDS) from Intergraph (Huntsville, 
AL). In 1985, LPA installed the Intergraph 
200 and four InterAct 32 dual-screen 
production workstations. In addition to the 
core IGDS software—2D and 3D databases, 
a menu-driven user interface, and more than 
200 commands for generating and editing 
data, among other features—LPA uses 
Intergraph’s Architectural Production/Design 
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Fully-rendered designs using 

Intergraph's Master Architect will 

soon replace hand-rendered graphics (above) at Leason 
Pomeroy Assoc. Top right: Walking through an APDP 3D 
model. Bottom: A schematic view of the same project. 


I 


Package (APDP). It has received 
quarterly software updates since, 
and has an order in for Master Ar- 
chitect, the newest module of Inter- 
graph architectural software. 
Scheduled to ship this quarter, the 
object-based system includes so- 
phisticated rendering capabilities. 
The Intergraph 200 is a Micro- 
V AX II-based processing system for 
multiuser environments. The Inter- 
Act 32s are based on National 
Semiconductor’s 0.5-MIPS 32032 
chip and Intel’s 80186 I/O processor. 
(On order at LPA, the InterAct 32C 
is based on Fairchild’s Clipper chip 
set and provides 5 MIPS perfor- 
mance.) The workstation includes 
two 19-inch 1184-by-884 resolution 
screens, keyboard, digitizing tablet, 
and 12-button puck. 
Experimenting more recently on 
the PC level, the firm installed four 
Compaq 386s to run MicroStation, 
an Intergraph software package 
that provides a subset of IGDS ca- 
pabilities. MicroStation file formats 
are compatible with those used in 
IGDS so that data can be shared 


Jennifer Dritt Wight is an associate editor 
for CGW. 
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across the systems. But PCs won’t 
replace LPA’s workstations: “Appli- 
cations are continuing to expand,”’ 
says Broadway. “Higher-powered 
machines will just move up.” 

Both design levels output to LPA’s 
black-and-white Versatec electro- 
static plotter. For fancier presenta- 
tions, the firm captures color screen 
display with a Minolta fixed-focal- 
length lens camera. Without Mas- 
ter Architect’s rendering capabili- 
ties, both types of output now under- 
go some manual rendering if they’re 
client bound. 

“People tend to shy away from 
plotted hard-line footprints,” says 
Rich Fabor, project designer. Fabor 
“loosens up” the drawings by hand. 
Slide presentations represent second- 
generation art that’s been sent out 
to an artist. 

Fabor is the main computer-using 
cog in the LPA design unit—includ- 
ing project architect Sandburg, sen- 
ior designer Jon Kruger, and others— 
responsible for Teichert Land Lake 
Co.’s Park venture. At the heart of 
the 66-acre project is 900,000 square 
feet of business office space centered 


hat’s the battle cry of Art 
Edition. Thanks to computer 
graphics, says the French design 
company, mosaics are back to stay. 
Based in Castelsarrasin, Art 
Edition is a full-service interna- 


A proprietary graphics system 
takes mosaics from design to 
delivery and billing. 


tional company. Given aclient’s 
starting ideas, the firm designs 
mosaics to budget, drawing ona 
_ database of 1500 references for 
commercially available Venetian 
glazes, 250 for glazed stoneware, 
120 for glass paste, and 100 for 
industrial glazes. The client ap- 
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around a 3%-acre lake. “The client 
envisioned a water-oriented devel- 
opment at the start,” recalls Sand- 
burg. That information, along with 
notes on the amount of office space 
needed, preferred number of build- 
ings, and look-and-feel concepts were 
passed on to Fabor along with pho- 
tographs of the Sacramento site 
and local codes. 

“We start by doing ‘bubble’ 
studies—real loose, free-hand stuff— 
on paper,” says Fabor. “They go 
back to the senior designer and ar- 
chitect a few times before we present 
a detailed site plan to the client.” 

To input site plan data, explains 
Tom Feazel, Intergraph architec- 
tural applications manager, “‘you 
digitize an existing drawing or 
photograph on the input table. The 
APDP package also lets you enter 
coordinates the way surveyors do. 
The system provides automatic clo- 
sure to scale. 

‘‘Set-backs and easement values 


proves a design based on a dos- 
sier containing an environmental 
study and complete cost estimates 
for a variety of options. Robots 
then assemble 30-by-40 cm, x,y- 
coded sections which Art Edition 
delivers to the job site with de- 
sign data-driven production draw- 
ings for full assembly. 

Art Edition’s proprietary sys- 
tem is based on an AT-compatible 
with 1M control memory and 
20M Winchester hard-disk stor- 
age. All software was written in- 
house in Prologue, Cobol, and 
Fortran. The company expects to 
have ported its system down toa 
Mac II by the time you read this 
or shortly thereafter. 

Designers work at video dis- 
plays with access to 256 colors 
from a palette of 16 million. De- 
Signs are executed to scale, with 
the software imposing rules that 
account for the mosaic applica- 
tion, viewing distance, floor-to- 
wall unions, and other consider- 


ations. —JDW 


are entered through the keyboard 
and executed from the menu. The 
system attaches a certain amount 
of intelligence to these values as 
well as property and contour lines 
and symbols like walls and doors.” 

Fabor’s final footprint called for 
one 10-story building, two six-story 
buildings, and two four-story build- 
ings. The LPA team put the taller 
buildings on what would be the 
“urban,” concrete side of the lake; 
the smaller, free-form buildings 
went along the earthen shoreline. 
Fabor used the Fillet command to 
create curved corners that echoed 
the shape of the lake. 

To switch the 2D footprint over 
to the 3D database, Fabor creates 
a 2D cell library and copies his foot- 
print into it. Using IGDS utilities, 
Fabor creates a 3D file and attaches 
the 2D cell library to it. Then he 
opens the 3D file and calls up the 
cell library in Top View mode. Once 
the 3D origin is set to 0,0,0, he has 
a working 3D database. 

“Complex Shape commands enable 
me to make a box out of lines, for 
example,” says Fabor. “Using the 
Project command, I key in heights 
and the buildings go up.” 

The IGDS has 68 levels that Fabor 
uses as more of a filing system for 
progressive designs than for tradi- 
tional layering. For that kind of 
functionality, he uses IGDS’s refer- 
encing capability. With referencing, 
the designer creates an element in 
one file and simply references it in 
as many others as needed. 

‘Anything you can do to save space 
helps,” says Fabor. “I’ve learned 
not to put too much data into the 
database at the design development 
stage.” Simplicity ensures speed in 
IGDS’s dynamic mode if he’s rotat- 
ing a 3D schematic building. (He 
can window up to eight views, but 
prefers top, isometric, front, and 
back.) On another project, he in- 
cluded finishing detail down to the 
score lines on a granite facade. “It 
was just too much information for 
a production drawing.” 

The easiest way to generate 2D 
production drawings from 3D data 
is to “peel off what you want in Top 
View” and plot it, says Broadway. 

Approved by the Sacramento zon- 
ing board in late July, Lake Park 
won't be fully constructed until some- 
time in 1990, says Kay Backer, vice 
president of Teichert. In the mean- 
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Any graphics and text your computer can generate 
you can instantly turn into exciting color overhead trans- 
parencies with Arkwright DATA/VIEW” Transparency 
Film. DATA/VIEW lets you create spectacular presenta- 


rest of Arkwright Transparency Film line, simply return 
the coupon below or call 1-800-942-5900. 


Mail to: Arkwright Incorporated, Main Street, Fiskeville, Rl 02823 
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time, Fabor will be working past 
the design development stage, gen- 
erating production drawings, elec- 
tronic report files, and, with the 
help of Master Architect, fully ren- 
dered leasing presentation materials. 
(As Broadway says, “‘All architects 
are artists.’’) 

Like many high-level CAD users, 
Fabor knows that “there are com- 
mands I’ve never used.” More things 
to learn—in the form of a more 


HDiey 
a 2 fK 


& 


4943. SF 


By Ellen Beal & Eric Teicholz 


hen American Express asked 
Swanke Hayden Connell Ar- 
chitects to design the interiors of 
about two million square feet of 
space, the New York firm could 
hardly say no. When the same cli- 
ent wanted a system for facilities 
management reporting, SHCA not 
only obliged, it created the basis for 
a new business venture: a service 
bureau called “Monitor Facilities 
Management Company Inc.” 
“Monitor is still pursuing a ser- 
vice relationship with AMEX,” 
says Steven Bleiweiss, managing 
director, at press time. Monitor 
does not go out of its way to mar- 
ket the system it developed as a 
product. “It’s difficult to peg a 
break-even point for bringing this 
kind of system in-house,” continues 


Ellen Beal is an associate editor for CGW. 
Eric Teicholz is a contributing editor. 
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powerful 32C workstation and Mas- 
ter Architect—are on the way. The 
new technologies echo the strate- 
gies Fabor has learned to get the 
most out of the 2D-3D-2D design 
cycle—keep it fast and simplify 
database management as much as 
possible. Ve 
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Ventures in FM&P 


Bleiswess. He estimates that a com- 
pany would have to have at least 
500,000 square feet of space and a 
high churn rate to manage to make 
it cost effective. 

Monitor’s system is based on Isi- 
cad’s System 25 series 600 interac- 
tive design station and Cadvance 
drafting software [formerly prod- 
ucts of CalComp Systems Division, 
recently acquired by Isicad (Ana- 
heim, CA)] integrated with inex- 
pensive Microdata dataprocessing 
machines. Facilities management 
and report-writing software written 
by the company supplant Isicad’s 
FPMA, SABA, TrIS, and Report 
Writer facilities management soft- 
ware modules. 

The company has not only devel- 
oped integrated database applica- 
tion modules to run with Cadvance, 
but is has optimized the CAD pro- 
gram for facilities management. 
The most notable is a CAD and 
relational database management 


system for inputting as-built plans 
and attribute information to create 
“living documents” in an integrat- 
ed digital graphic and alphanumer- 
ic database. 

On a traditional CAD system, the 
user must enter base and interior 
building information using standard 
graphics input—digitizing, scanning, 
etc. An attribute database would 
then be created through the key- 
board. Monitor has developed a sys- 
tem that short-cuts and enhances 
that procedure. 

Monitor’s software uses an exten- 
ive predefined library, developed 
by the company, of intelligent sym- 
bols to create external walls, struc- 
tural data, doors, partitions, and 
the like. 

The user inputs a nominal amount 
of information and the software cre- 
ates most of the associated graphic 
and attribute information, gener- 
ating annotated footprints while 
simultaneously calculating square 
footage. As-built plans, for exam- 
ple, can be generated along with 
furniture layouts. Equally as im- 
portant, if a partition is moved, the 
space accounting information is 
likewise updated. 

The database becomes a tool to 
test alternative occupancy plans, 
update and record changes made in 
the workplace, and generate cus- 
tomized drawings and reports. 

Monitor’s clients can request area 
calculations, stacking diagrams, 
strategic facilities programming, 
adjacencies, purchase-order track- 
ing, and asset inventories as well 
as depreciation tracking, lease man- 
agement, and tracking reports. 

Once the service bureau creates 
the database, the client receives up- 
dates as often as it chooses. What’s 
more, the CAD plans can be reused 
for many purposes. 

One client has a large collection 
of art that’s displayed throughout 
its building. Besides using the as- 
built plans to better organize the 
physical space of its facility, the 
company asks Monitor to track the 
location of each piece and its cur- 
rent appraised value. Another client 
was able to determine the bottom- 
line consequences of moving its op- 
erations to the suburbs and leasing 
its midtown headquarters tower—a 
building for which the client had no 
measured drawings. 

The database can also make it 


COMPUTER GRAPHICS WORLD OCTOBER 1987 


ou know it’s true. When youre ™~ 
prepared and you have good 
graphics you can give a good 
presentation. ) 


With Bruning business graphics wae oe 
as your co-star, you can be terrific. : 


You can light up the boardroom 
screen with sharp, bright color 
slides. And no one would ever believe 
that you produced all of them right 
at your desk in less than an hour 
with the Bruning ZETAVUE system. 


Or, if hard copies are the best way ao Get Bruning into your next act. 
to present your facts, you can pro- — Together, you can make the best 
duce them in minutes, too. Bruning presentation of your career. 

ZETA Plotters will give you striking And to make things easy, Call (415) 372-PLOT or write: 
eight-color presentation copies Bruning’ business graphics compo- Bruning Computer Graphics 
or overheads. In fact, a leading PC nents are compatible with almost 777 Arnold Drive A division of 
magazine said, “The performance everything from your PC to your Martinez, CA 94553 WY, 


of ZETA 8 was generally superb. mainframes. TWX 910-481-5951 international 
Plot quality was wonderful.” 
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easier to create space-accounting 
reports. Once the basic graphic data- 
base is established, it’s possible for 
the software to automatically deter- 
mine departmental charge-backs of 
areas. Most corporations perform this 
function quarterly, if not more often. 
Large firms, in fact, reorganize a 
little more than a third of their 
building space every year. This 
adds up to about $300 per employee. 

Most of Monitor’s clients are com- 
panies with large reorganization 
requirements—in excess of 100,000 
square feet. As technology becomes 
cheaper, it will be possible to apply 
automated techniques to increas- 
ingly smaller areas, expanding 
Monitor’s client base. 

Clients can manage a lot of infor- 
mation about the physical space of 
their building with the database 
reports and as-built plans. But the 
cost of computer time and experi- 
enced staff, especially for a work- 
station-based CADD system, might 
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yank such services out of contention. 

Monitor keeps costs down by mak- 
ing sure that the CADD hardware 
and technical staff only take on 
drafting tasks. “It doesn’t make 
sense,’ Bleiweiss argues, “to mono- 
polize the time of an expensive, 
powerful CAD workstation and op- 
erator when a dataprocessing oper- 
ator and $500 dedicated terminal 
can do the job well.”’ 

According to Bleiweiss, Monitor 
will continue to tweak the hard- 
ware and software so that the FM 
professionals can get the informa- 
tion they need when they need it. 
The service bureau is considering 
using an electronic tape measure 
for more rapid data input from the 
field and quicker ways to input fur- 
niture and equipment information 
for inventory purposes. COW 
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A License fo Print Money 


By Nancy Stokesberry 


Holland firm is making mil- 

lions. Literally, reams of money. 

Joh. Enschede & Sons is one of the 

few privately owned companies in 

the world entrusted with printing 
its own country’s money. 

Specializing in negotiable securi- 

ties design and printing, Enschede 

not only produces banknotes for the 
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Securities design: Break the algorithm to forge the certificate? 


central bank of the Netherlands and 
half a dozen other countries but 
also postage stamps for about 40 
countries, stock and bond certifi- 
cates, and checks and credit cards. 
It also takes on general commercial 
printing jobs. 

The 284-year-old Haarlem firm 
ranks among the world’s top 10 
with nearly 1000 employees. Much 
of its success is attributable to its 
finely tuned blend of meticulous 


old-world craftsmanship and com- 
puter graphics technology. 

At the heart of Enschede’s com- 
puting system is a Harris 60 super- 
minicomputer which controls such 
devices as a Tektronix 4125 high- 
resolution, multicolor graphics pro- 
cessor, a Tektronix 4054 storage 
tube, a high-precision Aristo engrav- 
ing table (accurate to within 2.5 mi- 
crons), and various other terminals, 
plotters, and printers. 

According to the company, maxi- 
mum physical memory for the Harris 
60 is 12M, with up to 192M hard- 
ware-implemented virtual memory. 
Maximum disk storage is 1.6 giga- 
bytes, with a maximum I/O through- 
put rate of 19M per second. 

Running under VOS, Harris’s hard- 
ware-assisted virtual memory oper- 
ating system, the superminicomputer 
can handle program development 
concurrently with Enschede’s pro- 
duction tasks, supporting interactive 
and batch operations simultaneously. 

Software for the fully-integrated 
design and graphic system is writ- 
ten in-house in Fortran and Pascal. 
There are also interrogations in 
ASCII and other computer languages 
among the system’s components. 
Harris systems communicate via 
Ethernet TCP/IP local-area net- 
working and X.25 packet-switched 
wide-area networking. The CAD 
tools written by Enschede program- 
mers generate designs which are 
then combined with traditional hand 
engraving to produce banknotes 
that forestall the ever-increasing 
sophistication of counterfeiting. 

Enschede’s security printing roots 
can be traced to events involving 
Mozart’s father and Napoleon’s oc- 
cupation of the Netherlands. In the 
mid-1700s, the firm created a spe- 
cial typeface depicting musical notes, 
but after printing only two books, 
one of which was Leopold Mozart’s 
“How to Play the Violin,” it retired 
the typeface. Years later, Napoleon 
introduced a new legal tender in 
the Netherlands and commissioned 
Enschede to print it. Since some 
sort of security was needed to pre- 
vent counterfeiting, the old music 
typeface was resurrected and used 
as the new money’s border. 

“That was very high protection 
at the time,” says K.J. Schell, a 
physicist and member of Enschede’s 
board of directors, “because photog- 
raphy hadn’t been invented yet and 
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real mainframe -based CAD 
power at a PC price. 


Introducing 
MICRO CADAM 


Now you can have mainframe CAD 
power on your IBM® PS/2™ PC/AT® or 
compatible—for just $2,995* 

If that sounds amazing, it is. Especially 
when you compare MICRO CADAM CORNER- 
STONE to run-of-the-mill PC CAD systems. 

Use it to create complex orthographic 
drawings, then make automatic isometric projec- 
tions with mathematical accuracy. It is a serious 
design tool, made to order for solving multi- 
dimensional problems, and solving them fast. 


See Us At AUTOFACT Booth #650 


It employs the friendly CADAM user 
interface, famous throughout the industry for 
being easy to learn and use—even if you've 
never worked with a CAD system before. You 
can make drawings quickly and naturally, a 
feature you'll appreciate if you’ve ever strug- 
gled with an older PC-based drafting system. 

MICRO CADAM CORNERSTONE is 
upwardly compatible with the whole CADAM 
family of CAD/CAM/CAE solutions, working 
today on more than 25,000 CADAM terminals 
and used by over 100,000 design and manu- 
facturing professionals worldwide. And it 
features .DXF neutral files, so you can 
exchange data with other PC-based systems. 

Everything you need is included: three- 
button optical mouse, comprehensive user 
guide, your own self-training course—and 60 
days of free dial-up support from CADAM. 


So if you want mainframe power with 
the affordable convenience of a stand alone 
desktop mechanical design system, start at the 
top—with new MICRO CADAM CORNERSTONE. 
At last, real mainframe power at a PC price. 

To order, or for more information, 
call CADAM toll-free 800-255-5710. 
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with 1, 2, 5, 
even 10 systems 
in a Single box! 


If you’re into PC Bus systems, 
then I-Bus speaks your language. We 
make board-level PCs and PC-ATs— 
using a passive backplane with the cen- 
tral processor on an expansion-sized 
board. Great for field serviceability, 
great for future updating. 

We have rack mount, tabletop and 
wall-mounting chassis with 6, 8, 9, 12, 
15 and 20 slots, PC and PC-AT 
backplanes, complete with power 
supplies and wiring. And there’s a 
choice of five different I-Bus CPU 
boards with 80286, 8088, 80188 or 
V40 processors. 

To make a computer, you just stick 
one of our CPU boards into one of 
our chassis slots, then add any of the 
thousands of available add-on cards. 
You can divide up the slots any way 
you want for multiple processors, so 
you can get five 3-slot computers in a 
single 15-slot chassis. 

Call us today 
for all the details. 


Call Toll Free 
(800) 382-4229 


in Calif. call y , 
(619) 569-0646 “« 
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The Full Service PC Bus Company 


5780 Chesapeake Court 
San Diego, CA 92123 


CIRCLE 34 ON INFORMATION CARD 


APPLICATIONS 


no one else had that typeface. That’s 
how we originally got into the secu- 
rity printing business.” 

When photographic reproduction 
techniques became available, more 
advanced security measures had to 
be devised. Intricately interwoven 
patterns that were difficult to copy 
were developed on a Guilloche ma- 
chine, a mechanical arrangement 
of gears and rives which interact- 
ed to engrave complex patterns on 
a glass plate. 

Today, designing a banknote isa 
much more elaborate, multifaceted 
procedure involving contributions 
from a team of Enschede personnel— 
designers, hand engravers, computer 
operators, and security specialists. 
They collaborate to meet criteria 
such as visual attractiveness and 
conformity to the customer’s wish- 
es as well as ensuring the design is 
as difficult as possible to replicate. 

First, a designer meets with the 
customer to ascertain what sort of 
design the customer envisions for 
the finished banknote. Once the de- 
signer translates this idea into the 
basic design, the rest of the En- 
schede team members are brought 
in to add their particular expertise. 

“In creating a design using our 
computer system,” says Schell, “we 
first specify x,y coordinates and de- 
fine areas of the design. After dis- 
cussing the densities and colors with 
the designer, we come up with line 
patterns such as hatched or curved 
lines or dots to fill up the defined 
areas. These are generated by 
mathematical formulas, such as 
Sine and cosine functions.” 

The designer works with the hand 
engraver for certain portions of the 
design and with a programmer for 
the areas requiring mathematical- 
ly constructed patterns. 

Security specialists in Enschede’s 
R&D laboratory review the design of 
the new banknote for weak points. 
Their suggestions are assimilated 
into the design by the designer, 
hand engraver, and programmer. 

Before the design is final, Ensche- 
de’s in-house professional forgers 
go to work. They play the devil’s 


advocate and try to counterfeit the 


Nancy Stokesberry is a freelance writer 
based in Malibu, CA. 


design. The implications of their suc- 
cesses and failures are built into still 
another modification of the design. 
“Tt’s a highly iterative process, where 
the design goes back and forth be- 
tween the team members and is re- 
fined further and further at each 
step,” says Schell. “Our latest 
banknote design was for the 250 guil- 
der, which took about nine months 
to produce and was very favorably 
received internationally.” 

Quality control is also an impor- 
tant aspect in creating new bank- 
notes. A speck on a banknote would 
probably never be noticed by the gen- 
eral public. Among a stack of other 
banknotes, however, that note could 
appear different, leading to specula- 
tion on its authenticity. Color is 
another factor. 


An Accurate Plot 
“The human eye can distinguish 
among more than 256 shades of gray, 
which implies that we must produce 
with an 8-bit degree of accuracy,” 
says Schell. Using the supermini- 
computer, many of the design loop 
refinements are made interactive- 
ly. Approved designs become the 
production front end. Entire stock 
certificates including borders, for 
example, can be produced on the com- 
puter and transmitted to a plotter. 
‘“‘We’re now able to use our en- 
graving table much more efficient- 
ly,” says Schell, “often 24 hours a 
day. Before we had the supermini- 
computer, that was nearly impos- 
sible because we didn’t have the 
storage space and calculating ca- 
pacity to guide the drawing table.” 
The computer also links Ensche- 
de’s two facilities, one in the center 
of Haarlem and one on the outskirts, 
via coaxial lines. This allows per- 
sonnel at both plants not only to use 
the computer, but also to commu- 
nicate with one another on designs. 
But it’s the combination of hand 
engraving and computer-generated 
mathematical patterns that makes 
a design difficult to reproduce. Even 
a highly sophisticated four-color 
scanner cannot photograph fluctu- 
ating screen trap densities, dot pat- 
terns, and colors accurately. 

‘“‘We cannot claim that our bank- 
note designs are totally forgery- 
proof,” says Schell. ‘““But we take 
great pains to create them in such 
a way that counterfeiting would be 
too costly to be profitable.” CGY/ 
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PictureMaker Works Wonders 


Up to now, creating spectacular video graphics So you can quickly generate 2D and 3D titles, 

meant paying spectacular prices. logos and composited scenes. Realistically display 
Which is why Cubicomp developed them with smooth, shaded surfaces. Then animate 

PictureMaker. The easy-to-use personal design the images and record them on video tape or film. 

system that delivers dazzling 2D and 3D graphics PictureMaker even makes your bottom line 

and animation. At a fraction of the cost of look good. Because it pays its own way. Returning 

supermini-generated graphics. your investment before you know it. That's the 
With PictureMaker, you get everything you power of PictureMaker. 

need to start creating broadcast-quality graphics And that’s why there are over 500 PictureMaker 

right away. Including powerful tools for 2D systems installed worldwide. Plus a large users 


painting and 3D modeling, imaging 
and animation. 


group you can join to share information 
and resources. 

What's more, you get the kind of service and 
support you'd expect from the world leader in 3D 
video animation products. 

If youd like to see our demonstration reel, call 
800/331-9678 today (inside CA 415/887-1300). 
Or circle our reader response number for 
more information. We'll show you how to work 

wonders. 


< CUBICOMP 


ClORR Vb Ok UA ti OC N 


Picture the Possibilities 


21325 Cabot Boulevard 
Hayward, CA 94545 USA 
(415) 887-1300 ‘Telex: 294295 
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© 1987 KSTP-TV, Producer/Sandy Yost, 
Artist/John Samaha, F&F Productions, Inc. 
© 1987 Matchframe Computer Graphics, 
Client: San Antonio Express-News. 

© 1987 Data Motion Arts Inc., Producer/ 
3D Communications. 

PictureMaker is a registered trademark of 
Cubicomp Corp. 

© 1987 Cubicomp Corporation. 


By Rachel Carpenter 


rix Ars Electronica 
87, an 
international 
competition for 
computer arts, 
announced its winners 
at ARS Electronica in 
Linz, Austria last 
month. The competition 
was part of 
Computerkultur 

Tage Linz, a festival 
designed as a forum 
for international 
artists to present new 
areas of art being 
developed with the use 
of technology. Financial 
backing and prize 
money was provided 
by Siemens AG. There 
were three categories for entries: 
computer graphics, computer 
animation, and computer music. 

The largest single award went 
to the winner of the animation 
category. John Lasseter of Pixar 
was presented with the Golden 
NICA ’87 statue and a cash prize 
of $23,000 for his entry, Luxo Jr. 
(March 1986, p. 85). Pixar senior 
scientist and Prix Ars Electronica 
judge Loren Carpenter abstained 
from the vote. 

In the computer graphics 
category, the winner is Brian 
Reffin Smith from Great Britain. 
His Figure 10 was chosen for its 
artistic creativity. Jury members 
said that the artist achieved the 
maximum of formal concentration, 
expression, and emotional 
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Art and 


GRAPHICS 


Celebrating 
Technology 


content with relatively little 
emphasis on the technology. 
Honorary mention was given to 
Jurgen Lit Fischer of Germany 
for Intervalle/Intervals. 

Also given honorary mention is 
Melissa White of Apollo Computer 
for Temple-2.land. In this piece, 
the artist has found a way to 
create a personal aspect of high- 
tech aesthetics with the 
consequent application of state- 
of-the-art tools and methods. 

In computer animation, honorary 
mention was given to Rolf Herken 
of Berlin for his Mental Images. 
Urbana, by Mario Canali of Milan, 
also received honorary mention 
in this category. 


Rachel Carpenter was with the Prix Ars 
Electronica administration. 
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Winners are: ( 

Figure 10, Temple-2.land, Urk 
Intervalle/Intervals, (backgro 
Mental Images. — 
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HOW A PITTSBURGH 
DESIGNER USED THE 
POWER OF NEC TO 

GREATE SOMETHING 
THAT LOOKS 
LIKE HELL. 


When Keystone Drafting was asked to design 
a high-temperature furnace for the steel industry, 
they turned to the power of NEC. 
Specifically, they used the NEC PowerMate”™ 2—the AT. class computer that’s Seal 
for coasts CAM, scientific modeling and presentation graphics. ‘““The PowerMate 2 not 
: . only helped us meet a tight deadline,” says one of the Keystone design- 
& 


ers, ‘““but enabled us to keep improving the design right up until the 
| last minute. The client was so happy, they gave us some new business. 
NRE Which is why we now have seven PowerMate 2 computers instead 
= §=—s of the two we started out with.”’ 
The NEC PowerMate family of VW Wd Ve bint? 
personal business computers. 


5 =i. Because sooner or later, you’re going 
to have to take it to the limit. 


To learn more, and to find out the name of the NECIS reseller nearest you, call 1-800-343-4419 (in MA, 617-264-8635). 
In Canada, call 1-800-387-4313. Or write: NEC Information Systems, Dept. 1610, 1414 Massachusetts Ave., Boxborough, MA 01719. 
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Pioneer Welcomes 
Widening Market 


Number Nine pursues PC board futures 


By Tom McMillan 


ket graphics adapter boards 

for personal computers. But 

just four years ago, at SIGGRAPH 
°83, only one company exhibited 
such a product. That company was 
Number Nine Computer Corp. (Cam- 
bridge, MA), and it has 
been an innovative lead- 
er in the PC graphics 
board market ever since. 
In the early days—that 
is, 84 and ’85—Number 
Nine’s Revolution series 
became synonymous with 
high-performance PC 
graphics. Behind almost 
every powerful graphics 
application, such as Me- 
dia Cybernetics’ Halo and 
Time Arts’ Lumena, was 
a Revolution board. The 
company had virtually 
no competitors save the 
one that Will Frentz, 
Number Nine’s executive 
vice president, credits 
when he says that “it 
was basically us and Con- 
trol Systems [Minneapo- 
lis] who brought graphics 
applications to micros.”’ 
Now that the early days 
are over, Number Nine is not only 
filling high-end niches but also pur- 
suing high-volume business mar- 
kets. Although still manufactured 
and used widely, the Revolution 
series has been supplanted by the 


Tom McMillan is editor of Computer 
Graphics World. 


T oday over fifty companies mar- 
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new Pepper series, a product line 
based on the Texas Instruments 
TMS34010 graphics processor and 
the unique Number Nine Intelli- 
gent Operating System (NNIOS). 
But what seems like a dramatic 
shift makes perfect sense when you 
look at the history of the company 
and the evolution of the market. 

Number Nine was founded in 


President Andrew Najda is flanked by executive 
V.P. Will Frentz (left) and CEO Stan Bialek. 


May of 1982 by Andrew Najda and 
Stan Bialek, a pair of young engi- 
neers who came from the toy indus- 
try. This unlikely heritage has 
actually served the founders well, 
notes Najda, for it meant that they 
were sensitive to cost, experienced 
in devising electronics of very 


small sizes, and attuned to the 
economies of volume production. 

The advent of open-architecture 
PCs provided an opportunity ‘“‘to 
make them do things they weren’t 
really designed for,” says Najda. 
“At that point we were working 
with the Apple II because we 
couldn’t afford an IBM PC,” he 
quips. Their first product, an ac- 
celerator board, boosted 
the speed of the Apple II 
by almost four times. 

In September of 1982, 
Number Nine introduced 
its first graphics adapter, 
a 16-color, 512-by-512 
Apple board that was 
the first of many to im- 
plement the NEC 7220 
graphics display con- 
troller, establishing the 
company’s still growing 
tradition of using ad- 
vanced parts. 

A string of firsts in the 
IBM PC graphics indus- 
try followed: the Revo- 
lution 512x8 (November 
83), first with 256 on- 
screen colors and a multi- 
ported, memory-mapped 
architecture; the Revolu- 
tion 512x382 (February 
85), first with 32 bits 
per pixel; the Revolution 
2048x4 (August ’85), first to provide 
2K addressable resolution; the Pep- 
per Pro 1280 (shipped last Decem- 
ber), first TI 34010-based board to 
ship; and the Pepper SGT (March 
87), first to implement both the 
34010 and the Intel 82786. 

That 64K RAM in the Apple II, 
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together with Number Nine’s leader- 
ship in using the latest graphics 
chips (““Andy and Stan are parts 
hounds,” says Frentz), launched 
the company’s implementation of 
memory-mapped architectures. “If 
there’s anything that’s a Number 
Nine hallmark,” Frentz says, “‘it’s 
the multiported, memory-mapped 
architecture.” 


Memory Mapping 

Expressed most simply, memory 
mapping is an architecture that al- 
lows the on-board display memory 
to be switched efficiently into sys- 
tem memory (RAM), typically in 
64K blocks. The “‘map”’ of address- 
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es in system memory is exactly emu- 
lated in display memory. Because 
memory mapping “tricks” a PC’s 
central processor into thinking dis- 
play memory is RAM, it allows 
system-based graphics algorithms 
to be executed on display memory. 

In a single-ported implementa- 
tion of memory mapping, commands 
issued by the CPU travel to the 
graphics processor, which then ex- 
ecutes them on graphics data stored 
in display memory. But the single 
port is a bottleneck. A multiported 


PEPPER 
ADDRESSES 


The newest Pepper board enhances Number Nine’s traditional memory 
mapping architecture with the addition of Memory Windows. Made 
possible by the use of the Intel 82786 chip, Memory Windows lets users 
transfer display memory into system memory in 146K chunks. The 
example here shows how it can be used to open windows in four non- 


contiguous groups. 
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architecture provides a flexible sys- 
tem in which CPU and graphics pro- 
cessor can communicate freely with 
each other, and each can directly 
address the switchable system/dis- 
play memory. 

Multiporting also enabled Number 
Nine to implement hardware-based 
“‘memory windows” on its Pepper 
SGT. The most recent enhancement 
to the concept of memory-mapped 
architecture, memory windows are 
16K blocks of switchable display 
memory that can be mapped into 
any corresponding 16K segment of 
system memory. This flexibility al- 
lows for more efficient use of mem- 
ory address space and provides the 
graphics hardware power for in- 
novative applications such as Versa- 
SPEC (from Eclat Inc., see ““Video 
and Graphics in Facilities Design,” 
June issue, p.57). VersaSPEC, which 
stores a video-based office furniture 
catalog on CD-ROM, uses the Pep- 
per SGT memory windows to pop 
these video images up in a Versa- 
CAD office layout plan. 


Power by NNIOS 

This free-flowing architecture of 
multiported memory mapping 
needs a traffic cop, and Number 
Nine developed an authoratative 
and kindly one called NNIOS. Just 
as the power of the 8086 or 80286 
central processor in IBM PCs or 
ATs is applied via the MS-DOS 
operation system, so is the power 
of the TI 34010 graphics processor 
handled by NNIOS, which is in 
ROM on Number Nine’s Pepper 
boards. NNIOS supports tradition- 
al OS functions such as applica- 
tions execution, memory allocation 
and management, and installation 
of user-defined extensions. 

NNIOS is not a graphics stan- 
dard in the sense that CGI, 
Microsoft Windows, or DGIS is. 
Rather, it is a set of display control, 
bit-map definition, and graphics 
primitives that can be imple- 
mented to support such standards. 
Graphics applications can call the 
NNIOS communications driver as 
they would call a subroutine, with 
the result that the applications 
software can be executed by the 
graphics processor. In _ short, 
NNIOS executes graphics software 
on the TI 34010 in a manner analo- 
gous to the way MS-DOS executes 
any applications software on 8086 
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VTERM/4010 soups up your PC to run all Tektronix Ex 


mainframe graphics programs such as Precision Visuals 
DI-3000;" SAS Graph;“ DISSPLA;” Tell-A-Graph™ and 
Tektronix Plot-10°" 

Send in this coupon to put Tektronix 4010 terminal 
emulation under the hood of your PC. 


VTERM/4010: Tektronix 4010 and DEC VT100 and 
V1T52 terminal emulation with full Kermit and XMODEM 
file transfer for graphics applications. 


VTERM/220: Precise VT220, VT100 and VT52 emula- 


tion with full file transfer and automatic reformatting of 
host files for insertion into spread- ,, 
sheets and data bases. 


VTERM III: VT100 and VT52 
emulation with many of the 


vrerm/220. WIERM 


I’d never trade my PC for a graphics terminal! 


sal ee send me information on your free 30-day evalua- 
| ion of VTERM/4010, VTERM/220, and VTERM III. | 
| NAME TITLE | 
| COMPANY 
| ADDRESS | 
| CITY STATE ZIP | 
| PHONE NUMBER | 

| 

| 


Write: Coefficient Systems Corporation 
611 Broadway, New York, N.Y. 10012 


CGW 10/87 


or call (212) 777-6707 ext 223 
FAX: (212) 228-3137 TELEX: 6503156498 


*VTERM refers to VTERM/220, VTERM III AND VTERM/4010 from Coefficient Systems Corp. 
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or 80286 central processors—it is 
an operating system. 

“What really happens,” explains 
Najda, “‘is that NNIOS disappears 
and Windows, CGI, or whatever 
runs directly on the 34010. Because 
it’s open-ended, it means that from 
now on it will be Number Nine, not 
the software developers, who will 
be doing a lot of the hard work of 
ensuring compatibility.” 

NNIOS depends on an intelligent 
graphics processor, and TI filled the 
bill nicely for Number Nine. ““The 
34010 is really a breakthrough pro- 
duct,” says Najda. ‘““We’re impressed 
with TI’s technology and how good 
the silicon was from the start.”’ 

With the company’s latest pro- 
duct—the $345 TrueColor 16 ex- 
pansion module announced at SIG- 
GRAPH ’87—the analogy between 
IBM PC with MS-DOS and Pepper 
board with NNIOS is even further 
extended. The TrueColor 16 is an 
expansion board for the Pepper 
SGT, just like Pepper is an expan- 
sion board for the PC. By plugging 
the TrueColor 16 onto the SGT, 
users double the number of bit 
planes (from eight to 16) and gain 
more than 32,000 simultaneously 
displayable colors. 

The potential for a series of plug- 
on SGT modules is vast. “Having 
an on-board processor gives us lots 
of opportunity,” claims Najda. “SGT 
becomes a platform for a lot of ver- 
tical markets.” 

For instance, one could use a 
plug-on module to implement video 
_ frame grab—which would mean 
- that video images could then be 
manipulated by lower-cost Pepper 
SGT systems without frame grab 
capabilities. Another option might 
be an X Window module that would 
make a PC behave exactly like any 
graphics workstation that support- 
ed the windowing standard. Num- 
ber Nine is also working with third- 
party developers to extend NNIOS 
for specific applications. 

Plug-on modules, memory win- 
dows, boards with dual graphics 
coprocessors, NNIOS—all of these 
product innovations have come from 
Number Nine in the last 20 months. 
They represent an aggressive new 
direction for a company that, dur- 
ing its first three years, had hitched 
its wagon to the elite but relative- 
ly small high-end niche. According 
to Najda and Frentz, the forces that 
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set the new direction came both 
from within the company and from 
the market at large. 

“Primarily, the boards in the 
Revolution series were big frame 
buffers, and we had taken them 
nearly to the end,” says Najda. “The 
need and the software for the Pep- 
per line were there, and the chips 
[graphics processors] were there.”’ 

Najda notes that an unusual sit- 
uation existed in the PC graphics 
industry two years ago: The soft- 
ware was ahead of the hardware. 
Bit-mapped graphics programs taxed 
central processors and traditional 
graphics boards to the maximum. 

At the same time, competition for 
the high-end PC graphics niche was 


and true AT bus. “All of our 
products are being designed with 
Microchannel in mind.” 

Does this mean the AT environ- 
ment will fade? Hardly, opines Naj- 
da: “I think that the AT will be the 
major PC graphics environment for 
a while yet. It will be one to two 
years before there’s a real market 
on the new buses.” Apparently micro- 
computer manufacturers like Com- 
pag and Tandon, which are imple- 
menting the more powerful 80386 
microprocessor in the MS-DOS/AT 
bus environment, think so too. 

But Number Nine apparently 
welcomes the challenges of the new 
environments. “It will be very hard 
to design a high-performance board 
on Nubus or Microchannel,” says 
Najda, but he adds with relish, 
“There will be fewer vendors.” 

The company is well-positioned to 


The new PCs from IBM and Apple 
have suddenly given board vendors 
two new buses fo think about. 


heating up. And on the low end, the 
proliferation of EGA boards was in- 
troducing an entirely new business 
market to graphics. The answer, 
number Nine felt, was Pepper—a 
line of products at once horizontal, 
with boards like the SGT, and ver- 
tical, with the Pepper Pro 1280 for 
the microCAD market and the Pep- 
per 1600 for desktop publishing. 
NNIOS holds it all together by pro- 
viding a way to increase performance 
without overhauling software. 

Initial market response to the 
Pepper line has been very good, ac- 
cording to Frentz. “Number Nine 
will sell more Peppers in the next 
12 months than it has sold Revolu- 
tions over the past four years,” he 
says confidently. 

But now the market’s changing 
again. With this year’s announce- 
ments of the Personal System/2 
from IBM and the open-architecture 
Macintosh II from Apple, third- 
party graphics board developers— 
who have built their businesses 
around the ubiquitous 16-bit IBM 
AT bus—suddenly have two new 
buses to think about. 

‘“‘We intend to support all three,” 
says Najda of Apple’s Nubus, IBM’s 
new Microchannel, and the tried 


compete in the new environments. 
Najda says, “We’re really ready for 
OS/2 because we can map into any 
portion of memory we want, dy- 
namically. That’s the way the Mac 
works too—it’s a powerful way of 
doing graphics. But our pursuit of 
Microchannel is really a pursuit of 
bus independence through memory 
mapping and NNIOS.” 

As for the Macintosh II, Number 
Nine is not yet tipping its hand. 
Najda does say that the company 
will support the machine, and with 
typical understatement he adds 
that “‘the only thing NNIOS is 
similar to is Quickdraw,” referring 
to the Macintosh system software 
that prescribes the implementation 
of graphics. 

The confidence that comes from 
having pioneered PC graphics is 
evident in everything Number Nine 
does, but there’s no lack of respect 
for the serious competition the com- 
pany faces. Najda greets the broader 
engineering challenges of the new 
generation of microcomputers with 
characteristic enthusiam when he 
says, “It’s actually great for us that 
the market is splitting up into three 
camps—we'd be an easy target 
otherwise.”’ CGW 


COMPUTER GRAPHICS WORLD OCTOBER 1987 


Introducing the Tektronix 
4693D: The 300 dots- 
per-inch, 16.7 million-color 
printer. The flexible 4693D 
is fully compatible with Sun, 
Apollo and Tek workstations, 
plus the IBM PC and MAC 
ll. Add the 4510A Color 
Graphics Rasterizer for sup- 
port of ASCII and IBM hosts. 


Use the 4693D's high-speed 
interface to download com- 
plex images in under five 
seconds. Then, the onboard 
Motorola 68020 drives ultra- 
fast intelligent image pro- 


t © 1987, Tektronix. ine. Allrights reserved. ART-102 
courtesy of sland Graphics Corporation. 


TEK COLOR PRINTERS 


cessing. The result: rich, 
vivid Output in as little as 
ninety seconds. 


Whats more, the 4693D fea- 
tures up to 12Mb of memory. 
So you can offload and store 
three full color images of 
1024 x 1280 pixels. The 
4693D's multiplexing capa- 
bility allows four users locally, 
or even more on aLAN. 


And backing the 4693D is 
Tek’ 67-country service and 
support network. For more 
information about Tek's com- 
plete 4690 Color Printer 


Family and OEM/VAR dealer 
programs, contact your 
local Tektronix representa- 
tive. Or call 1-800-225-5434. 
In Oregon, 1-235-7202. 
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Take a look at the specs on VISTA™, a good look. 
Notice the processing, programming, and video 
capabilities? Now think real hard about what you could 
do with the power of VISTA and a microcomputer. Incor- 
porate it with your system to create a digital pre-press 
proofing station for publishing. Design a graphics work- 
Station which outputs both colorful hi-resolution slides 
and broadcast-quality animated images. Construct a 
CAD system which merges computer generated images 
with real-life backdrops for architecture, packaging or 
other industries. And, after you’ve brainstormed your 
way to new horizons of videographics possibilities, get 
your own VISTA and start working. 


Let’s Get Specific. 


We knew you couldn't resist seeing the 
facts, and frankly, our engineers 
wouldn't have it any other way. Here is 
an overview of VISTAS key features. 


FEATURES: 


¢ 4Mbytes of Video RAM on-board 

¢ Texas Instruments’ TMS 34010 GSP 

¢ Flexible, programmable resolutions 

¢ NTSC and PAL compatible 

¢ Four 8-bit channels for real-time 
capture 

¢ Fully integrated genlock 

« Processor memory expandable in 
2Mbyte increments to 12Mbytes 

¢ Four 2K x 8-bit CMOS static RAM 
LUTs 

¢ Display can be color-mapped, RGB, 
or a versatile combination of both 

¢ Interlaced and non-interlaced display 

¢ Binary and fractional programmable 
zoom capability, creates horizontal 
and vertical magnify or minify 

¢ Smooth horizontal and vertical pro- 
grammable panning, includes wrap- 
around and split screen 

« Suggested Retail Price: $5995. 


ADDRESSABLE RESOLUTIONS: 


32 bits/pixel 16 bits/pixel 8 bits/pixel 
1024x1024 2048x1024 4096x1024 
512x2048 1024x2048 2048x2048 
256x4096 512x4096 1024x4096 
CAPTURE RESOLUTIONS:” 
NTSC PAL 
(RS-170A) (CCIR-624) 
756x486 738x576 
604x486 590x576 
504x486 492x576 
432x486 422x576 


*Resolutions are programmable; these are nominal ones 


for interlaced NTSC and PAL compatible. 


DISPLAY RESOLUTIONS:* 


Non- 

NTSC PAL Interlaced Interlaced 
(RS-170A) (CCIR-624) 

1512x486 1476x576 1024x768 768x576 

1008x486 984x576 (60 Hz) (50 Hz) 
756x486 738x576 

604x486 590x576 768x768 756x486 

504x486 492x576 (80 Hz) (60 Hz) 


*Resolutions are programmable; these are nominal ones. 


COMPUTER REQUIREMENTS: 


Host Type: IBM PC AT and 100% Compati- 
bles, Compaq 386, 
Apollo DN 3000-single-slot board 
Data Bus: 16-bit or 8-bit (self-configuring) 
Bus Clock: 6MHz to 12MHz 
Power 
Consumption: 15 Watts 


‘TRUEVISION’ 


It’s So Flexible, 
We’ve Added Support. 


With its Texas Instruments TMS 34010 
graphics processor, large quantity of 
video memory, and proprietary video 
cross-point, VISTA can be programmed 
for an array of powerful market-specific 
videographic applications. To help you 
maximize VISTAS potential, Truevision 
offers a range of C-language program- 
ming tools for developers. And when 
your system is market-ready, we'll sup- 
port your marketing efforts with our 
TRUEVISION SOFTWARE CATALOG, 
TRUEVISION NEWS, and THE PULSE. 


We’re For Higher 


Resolution... Power... Flexibility... 
Quality. Join the many key manufac- 
turers and developers already working 
with the state of the videographics art, 
VISTA. Call us at 800/858-TRUE for 
more information on the VISTA 
Developer's Program. We're ready to 
take your application today. 


AT&T 

Electronic Photography and Imaging 
Center 

7351 Shadeland Station, Suite 100 
Indianapolis, IN 46256 
800/858-T RUE 


IBM is a registered trademark of International Business Machines Corp. International Inquiries: contact Techexport at 617/890-6507 (USA), or London at 44-1-991-0121. 


In Italy, contact S/R/O Informatica at 39-2-301-0051. 


uggested retail price is US domestic price. 
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CAD/CAM 


High-Speed Chip Design 


In an EDIF environment, a design 
methodology takes on a new ECL process 


By Roy McGuffin, 
Bernard Murphy, 
& Hem Hingarh 


ith its Aspect emitter- 
coupled logic technology, 
Fairchild Semiconductor 


Corp. hopes to drive the perfor- 
mance of microsystems beyond the 
limits of complementary metal ox- 
ide semiconductor (CMOS) chips. By 
using a modified bipolar transistor 
structure, Aspect offers the high 
speeds you'd expect from emitter- 
coupled logic (ECL) with the best 
features of CMOS technology. The 
result is a fast, highly integrated 
chip that offers power dissipation 
as low as one microwatt per gate. 

Given the complexity of ECL and 
the importance of maximizing speed, 
engineers at Fairchild developed 
their own methodology for design- 
ing Aspect chips. This semicustom 
approach automates both optimiza- 
tion and back annotation to hide 
much of the complexity of ECL 
from designers. 

But perhaps most important for 
designers, Fairchild supports the 
Electronic Design Interchange For- 
mat (EDIF). By adopting a common 
database format, the company gives 
designers the freedom to choose the 
best commercially available soft- 
ware tools, independent of hard- 
ware selection. 

Automated EDIF translation al- 
lows users of different equipment 
to share design information. Fair- 
child’s Puyallup, WA division, for 
example, uses SDA logic schemat- 
ic capture on VAX-station II/GPX 
workstations from Digital Equip- 
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ment Corp. Meanwhile, another di- 
vision performs the same functions 
with Mentor software and Apollo 
workstations. 

At Fairchild, the design computers 
communicate through an Ether- 
net local area network, which sup- 
ports both TCP/IP and DECnet pro- 
tocols. Logic and cell designers 
work on the VAXstation [I]/GPX 
workstations in the network. Each 
of these workstations is a dual- 
headed system that has 300M of 
disk-based mass storage and 16M 
of main memory. These machines 
run Ultrix-32m, a version of the 


This description of a multiplier chip, 


Unix operating system, to take ad- 
vantage of the many Unix-based 
design tools. 

The company’s designers assign 
the MicroVAX IIs of the VAXsta- 
tion II/GPX workstations to small 
tasks which require a quick turn- 
around. In addition, these machines 
run longer, more CPU-intensive 
tasks in batch mode overnight. 

For more computationally inten- 
sive tasks, the network also pro- 
vides a VAX 8600 cluster and 
a Cray supercomputer. The VAX- 
cluster’s two VAX 8600 computers, 
which run on the VMS operating 


displayed on a VAXstation 


lI/GPX from Digital Equipment Corp., shows a complete SDA place 
and route. A closeup window shows the high density of the chip. 
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system, handle medium-level logic 
and circuit simulations. Designers 
can access the compute power of the 
8600s through DECnet from near- 
ly 350 terminals, which are linked 
to 50 terminal servers. 

The most CPU-intensive programs 
are sent to the Cray supercomputer, 
where much shorter runtimes offset 
the added transmission and queue 
times. Designers can transfer files 
from the VA Xcluster to the remote 
Cray over a 56K X.25 link. 

In the information flow of the 
Aspect methodology, the EDIF com- 
piler/netlister plays a central role. 
Logic schematics are translated 
into EDIF and compiled into a com- 
pact database. The compiler then 


A partial layout of a custom cell (above) and 
a cell schematic, description, logic simulation 
results, and SDA layout (right) aid design of an 
Aspect chip. 


passes on the required netlist in a 
variety of formats, including Veri- 
log, HSPICE, and ECAD. After, au- 
tomatic back annotation updates 
the compiled database. 

When performed manually, back 
annotation not only demands a lot 
of the designer’s time and attention, 
it frequently introduces errors. 
Manual optimization also presents 
problems. The inherent advantage 
in speed that Aspect technology 
offers can be lost without design 
optimization. Optimizing chip de- 
sign manually, however, usually 
requires several iterations. Fair- 
child’s design methodology auto- 
mates optimization and back anno- 
tation to speed design and produce 
more accurate results. 

In the Aspect method, a typical 
optimization begins with a load 
analysis. The system then selects 
default emitter followers automatic- 
ally to ensure that each cell has 
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enough drive capability. 

Next, it runs a critical path analy- 
sis, which results in the further 
refinement of emitter-follower se- 
lection. The iterative process of 
place and route, analysis of load 
and critical paths, back annotation, 
and selection of emitter followers 
is performed until the desired timing 
specification is met. 

Fairchild’s design methodology 
analyzes critical paths hierarchical- 
ly. This approach is more effective 
than timing software that analyzes 
flat circuit descriptions at the gate 


level. Timing relationships between 
major functional blocks, such as a 
cache-based RAM and an arithmet- 
ic logic unit, are critical to the logic 
architect. Such relationships are 
difficult to reconstruct from a flat- 
tened representation. 

Timing information is extracted at 
the cell level from a library. The 
Aspect design method then uses this 
information to compute functional 
timing at the next higher level. 

After the overall timing relation- 
ships of the chip at the top level are 
computed, information about propo- 
gation delays at every level are 
backannotated to the database. Only 
parts with changes are recomputed. 

Verifying cell design takes place 
in the SDA software environment. To 
analyze cells, Fairchild uses the in- 
ternally developed program CELLA 
in addition to common verfication 


procedures (such as design rule 
checks). CELLA analyzes cells 


through extensive simulation. 

The program first determines cell 
functions by analyzing responses to 
generated stimuli. CELLA also de- 
termines DC and AC characteristics. 
Lastly, after all parasitics have 
been extracted from the final lay- 
out, the program completely charac- 
terizes the cell. 

CELLA also produces documenta- 
tion for the cell library and a data 
sheet. This data sheet provides 
minimum, typical, and maximum 
electrical specifications, gate de- 
lays, and rise and fall times for tem- 
peratures between -55 degrees Cel- 
sius and 175 degrees Celsius. What’s 
more, the program generates a 
truth table automatically. 


Fairchild’s design approach also 
integrates Scan Path testability. A 
proprietary register latch provides 
a fast compact implementation of 
the Scan Path function. Using TEST- 
SCAN software (from Gateway De- 
sign Automation), the Aspect design 
method includes automatic test- 
pattern generation and fault grading. 

With gate delays of less than 200 
picoseconds and densities as high as 
20,000 gates (in two-micron geo- 
metry), the chips make ECL practi- 
cal for even small computer systems. 
Even higher integration—ranging 
from 50,000 to 80,000 gates per 
chip—are within reach in one micron. 

With EDIF as the method’s data- 
base standard, Fairchild provides 
a portable design representation 
and a flexible base for system in- 
tegration. 


Roy McGuffin, Bernard Murphy, and Hem 
Hingarh are engineers at Fairchild Semi- 
conductor Corp. (Puyallup, WA). 
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Shades of a 
Higher Dimension 


Logic leads to a cogent display of nD reality 


By Scott A. Carey, 
Robert P Burton, & 


Douglas M. Campbell 
J ust as extrapolations of 2D 
geometric theory led to the 
development of sensible 3D 
graphical displays, 3D theory has 
often been a stepping stone to rep- 
resenting 4D objects in a 2D projec- 
tion. Following this fruitful line of 
logic, Brigham Young University 
researchers—Smith, Reeder, Arm- 
strong, Liu, Isaacson, and Steiner— 
continue to generate ever-more-useful 
4D scenes, recently adding hidden- 
volume removal to the list of methods 
used in Cartesian hypergraphics 
(“Hidden-Volume Removal in Four 
Dimensions,” February, p.71). 

In presenting this method, BYU 
researcher Victor Steiner also im- 
plemented a 4D shading model based 
on the 3D model described by James 
Foley and Andries Van Dam (1982). 

A 3D shading model determines 
shades for visible surfaces, account- 
ing for the characteristics of light 
sources and surfaces, including their 
positions and orientations. The 
shading model consists of a rule, or 
equation, for calculating the shade 
of a given point and the application 
of that rule to visible objects. 

Foley and Van Dam’s 3D shading 
rule includes terms representing 
ambient, diffuse, and specular light. 
The rule calls for calculating the 
diffuse and specular terms for each 


Scott A. Carey, Robert P. Burton, and 
Douglas M. Campbell are associated with 
the Computer Science Dept. of Brigham 
Young University (Provo, UT). 
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A 4D hypercube shaded using polygon shading (left) looks more 
familiar than the more accurate solid-shaded version (right). 


light source in a scene and adding 
their sum to the ambient term. 
Shades of colored surfaces are cal- 
culated by using this equation to 
determine the individual red, green, 
and blue components of each shade. 
Extrapolation to 4D requires two 
changes to the premises underlying 
the 3D equation: (1) Whereas the 
3D shading rule uses x,y,z vectors, 
a 4D rule uses x,y,z,w vectors; and 
(2) whereas a 3D shading rule calcu- 
lates on the basis of normals to 
polygons (surfaces), a 4D rule uses 
normals to solids. Implementation of 
the rule is also slightly different. In- 
stead of mapping the results of the 
equation to a square of pixels, 4D ob- 
jects are mapped to a cube of voxels. 
Given these changes, Foley and 
Van Dam’s equation can be used to 
calculate the shade of a point in 4D. 
[Interested readers may contact the 
authors c/o CGW for the exact equa- 
tion.] From this point on, the chal- 
lenge lies in applying the rule to 
visible objects in a 4D scene and 
projecting that scene in 2D. 


A valid projection of an n-dimen- 
sional scene is a projection which 
represents all portions of the scene 
which would be visible in n dimen- 
sions. Since all surfaces which 
bound a solid are visible in 4D, 
a valid 2D projection should show 
all surfaces that bound the solid, 
a paradoxical problem for represen- 
tative graphics because the solids 
in 4D scenes are usually opaque. As 
a convention, Steiner uses trans- 
parency to show all visible portions 
of the scene concurrently. Within 
the model, then, the shading rule 
could be applied to either surfaces 
or solids. 


Implementing a Shading Rule 

Surface shading uses the poly- 
gons bounding the solids that make 
up 4D objects. It shades only points 
which belong to the visible surfaces 
in the scene. Solid shading, on the 
other hand, uses the solids compos- 
ing the 4D objects. It shades all 
points which belong to the visible 
solids in the scene. The former 
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method yields a more familiar im- 
age while the latter is technically 
more accurate. Steiner uses surface 
shading in his hidden-volume al- 
gorithm. 

To implement surface shading, 
reflectance characteristics are as- 
signed to the surfaces of the visible 
solids in a 4D scene. The shading 
rule is used to determine the shades 
of all points on the surfaces. The 
surfaces are scan-converted, and 
the result is mapped to a cube of 
voxels. 

At first glance, surface shading 
in 4D looks like conventional 3D 
shading. The important difference— 
also true for solid shading in 4D— 
is that the normal to the solid, 
rather than the normal to the sur- 
face, is used; the normal is constant 
over every part of the cube, rather 
than changing between faces as it 
does in 3D. 

Because surface shading only de- 
termines the shades of the ele- 
ments bounding a 4D object, the 
points inside a 4D object that 
should be visible aren’t in the 2D 
projection. While generating a less 
familiar and slightly fuzzier image, 
solid shading overcomes this inac- 
curacy. 

In solid shading, reflectance 
characteristics are assigned to the 
solids rather than to the surfaces 
of a 4D scene. The shade of each 
point in each visible solid is calcu- 
lated, the solids are scan-converted 
to determine the shading value for 
every interior point, and the results 
are mapped to a cube of pixels. 

The 2D projection shows every 
point which would be visible in 4D, 
providing an image that’s faintest 
where the object is thinnest—fewer 
voxels mapped—and brightest where 
it’s thickest—most voxels mapped. 
Because fewer voxels are mapped 
to the projection along the edges of 
the object, the image looks fuzzy. 

The same principles used to scan- 
convert surfaces in 3D are applied 
to scan-converting solids in 4D. 
Solids are scan-converted by inter- 
secting each solid of a 4D object at 
each y value in the 2D projection. 
If the solid intersects the current 
scan plane, then a polygon is 
formed from the intersection of the 
solid and the scan plane. That poly- 
gon is then scan-converted in the 
x,z plane to determine the shade of 
all points inside it. Executing these 
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steps for every y value in the scene 
scan-converts the solid, thereby de- 
termining shading values for all 
points inside the solid. 

[Interested readers may contact 
the authors c/o CGW for the scan- 
conversion algorithm.] 

Surface and solid shading can be 
combined such that solid shading 
is used to shade the visible solids 
of a scene and surface shading to 
shade the surfaces belonging to 
each solid. The reflectance charac- 
teristics of each solid are assigned 
to each surface in each solid. 

The resulting scene does not, how- 
ever look much different from that 
generated by solid shading. The sur- 
face shading adds only a constant 


solids of a hyperobject—points found 
only in solid shading. 

Using surface shading, the proper 
shade for points in such a shadow 
can be calculated only if the shadow 
is cast on points which lie on the 
bounding surfaces of a solid. There 
are two ways to calculate a shadow 
using a predetermined shadow val- 
ue, but they yield only crude ap- 
proximations. 

Because all inside points are 
shaded, considerably more time is 
required to calculate a solid-shaded 
4D scene. Surface shading is thus 
less computationally expensive. 

The shading model presented 
here includes a 4D extrapolation of 
a 3D shading rule and two methods— 
surface and solid shading—to apply 
that rule to 4D objects. Each method 
has its merits and flaws; choosing 
between them is a matter of assign- 


In fact, the shading model extends 
flo any dimension by following 
the pattern used fo go from 3D fo 4D. 


shade to each solid in the scene. But 
if the viewpoint and light source 
are far away from the object, solid 
shading also gives the appearnace 
of a constant shade across all the 
surfaces of a given solid. (The only 
variables that change from point to 
point in solid shading are the dis- 
tance to the light source, the vec- 
tor to the viewpoint, and the vector 
to the light source.) 

Objects characterized by either 
4D surface or solid shading are in- 
herently ambiguous in that any pro- 
jection to a lower dimension always 
involves some loss of information. 
But both present valid if distinctly 
different 2D projections of the 4D 
objects they characterize. 

As noted, surface shading yields 
more familiar-looking, if not in- 
sightful or accurate, representa- 
tions than does solid shading. 
Given its representation of all visi- 
ble points, solid shading is a tech- 
nically more accurate method. 

Shadows are also difficult to rep- 
resent accurately using surface 
shading. In 3D, a shadow may fall 
on a surface such that only points 
inside the surface are shadowed. In 
4D,ashadow may likewise fall en- 
tirely on points inside one of the 


ing specific graphics application 
priorities. 

The important thing is that shad- 
ing can be used to characterize 4D 
scenes with greater sensibility and 
accuracy. In fact, the shading model 
can be extended to nD by following 
the pattern used to go from 3D to 4D: 


eAll vectors become ntuples 
eNormals to (n - 1)D objects are 
used 

enD objects are mapped to an (n 
-1)D hypercube of hyxels 


Prior to Steiner, researchers used 
line drawings to represent hyper- 
objects. His hidden-volume elimi- 
nation research used shaded images 
to show the results of hidden- 
volume removal. Steiner applied a 
rudimentary shading rule to the 
bounding polygons of each visible 
solid in the scene. This is the only 
reported attempt to shade hyper- 
objects. The pictures calculated 
through application of polygon 
shading and solid shading demon- 
strate that shading can be used to 
shade hyperdimensional objects. 
The logic extends through applica- 
tion of the nD shading rule to (n 
-1)D entities. ( 
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Which magazine 
do the hands-on users 
put their hands on? 


In the world of computer graphics, it’s COMPUTER GRAPHICS 
WORLD. Why? Because COMPUTER GRAPHICS WORLD is the one 
magazine designed with the graphics professional in mind. The 
professional who demands intelligent, in-depth reporting and 
analysis — on everything from emerging new technologies 

to the most current trends, techniques, and applications. 

No wonder COMPUTER GRAPHICS WORLD readers 
outrank those of any other magazine in the field when 

it comes to buying power and response to advertising. 
With outstanding editorial, an audited circulation of 
over 43,000, and a total readership of more than 130,000, 
COMPUTER GRAPHICS WORLD is clearly the overwhelming 
choice of the computer graphics professional. 
COMPUTER GRAPHICS WORLD. . .we always put the technology 
in good hands. 
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How KMW meets 
oraphics processing needs 


from A to E. 


As much graphics process- 
ing power as you need. 


Look to KMW for the right connections 
to fit your needs. Our high performance 
graphic element processors — the VP-10 
and the VP-30 — can handle everything 
from simple A-size plots to high density 
E-size plots. Both processors are designed 
to help you produce graphics output as 
efficiently as possible. 

Our VP-10 is perfect for plots up to 
24”. Buffered input allows the VP-10 to 
store 2Mb of graphics data. 

The high speed VP-30 has a disk stor- 
age Capacity expandable to 40Mb and can 
handle plots up to 44”. 


Better productivity through 
decreased downtime. 


If you're letting your host computer 
rasterize your data, it ties up the whole 
system, keeping you and your co-workers 
from getting any work done while the plot’s 


A PROCESSOR) 


in progress. But the VP-10 and VP-30 
rasterize data independently of the host 
computer, so you can stay productive 
while your plots are being produced. And 
both processors can receive input while 
they’re outputting a plot. 


Compatible with a 
variety of software 
packages and output devices. 


The VP-10’s pen plotter emulation fea- 
ture allows compatibility with hundreds 
of graphics software packages, including 
VersaCAD, AutoCAD, and SAS. The 
VP-30 can be used with such popular 
packages as CADAM, CADS4X and 
Scicards/Quickplot. 

The VP-10 supports electrostatic plot- 
ters from Benson, CalComp and Versatec, 
as well as small color raster devices from 
Seiko and Mitsubishi. Input data formats 
include KMW.PLT, HPGL (HP pen plot- 
ters), and CalComp 906/907. The VP-30 
supports Versatec, Benson and CalComp 
electrostatic plotters — including color — 
and drives them at full speed. It accepts 
CalComp 906/907, 925, 960 and 
KMW.PLT data formats. 

This wide range of compatibility allows 
you to use different plotters without 
having to replace your processor. 


Designed for better quality 
— in black and white or color. 


Both the VP-10 and VP-30 produce 
monochrome and color raster page 


See us at the Federal Computer Conference, booth #957. 


ita 


composition for 
applications such as architectural, 
mechanical or electrical CAD and business 
graphics. In conjunction with an electro- 
static plotter or thermal printer, both 
processors let you produce plots of the 
highest quality — in a fraction of the time 

it would take to produce a pen plot. 


Expert answers from KMW. 


KMW has been helping companies 
make the nght connections for more than 
ten years, with graphics processors, 
channel interfaces, and protocol con- 
verters. For complete information, call 
the toll-free number below. Or write 
KMW Systems Corporation, 6034 W. 
Courtyard Drive, Austin, Texas, 78730. 


KMW 
SYSTEMS 
CORPORATION 


(800) 531-5167 
In Texas, (512) 338-3000 


Trademarks: Versatec — Versatec, Inc., a Xerox Company; Benson — Benson Corporation; CalComp — California Computer Products, Inc.; Seiko — Seiko Instruments USA; HPGL - 
Hewlett-Packard; Scicards/Quickplot — Scientific Calculations. Registered trademarks: Mitsubishi — Mitsubishi Electric Corp.; AutoCAD — Autodesk; VersaCAD — Versacad Corp. ; 
CADAM — CADAM, Inc.; CADS4X — Computervision; SAS — SAS Institute inc. 


©1987 KMW Systems Corporation 
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An Innovative 


Electrostatic Plotter 


Mid- to high-volume E-size plotting for less 


By Richard A. McGrath 


f you're an architect or designer 

and you need dozens of E-size 

plots for a meeting that’s only 
a few hours away, you need quali- 
ty output—in a hurry. I don’t know 
of any pen plotter or dot-matrix, 
ink-jet, thermal-transfer or laser 
printer that can produce a complex 
E-size drawing in color at a resolu- 
tion of 400 dpi in less than five 
minutes. Fast and accurate color 
plotting of large-format images is 
best done on an electrostatic plotter. 

Five manufacturers—Benson, 
Versatec, CalComp, C.Itoh, and 
Precision Image—produce most of 
the large-format electrostatic plot- 
ters in use today. E-size electrostat- 
ic plotters are heavy and expensive 
($55,000 to $90,000-plus) machines 
and are usually found in large ar- 
chitectural and engineering firms, 
corporate design centers, and graph- 
ics service bureaus. 

But at less than 10 times the 
price of a good E-size pen plotter, 
the technology can be cost-effective 
when a few smaller businesses share 
an electrostatic plotter—especially 
if it reaches down to the micro level 
by supporting AutoCAD as well as 
virtually any HP-GL or CalComp 906 
graphics file. The Precision Image 
(Redwood City, CA) C448 plotter 
described here does just that, work- 


Contributing Editor Richard A. McGrath is 
a principal of Studio 7 Technical 
Documentation and a consultant for PC- 
based graphics applications. Send in- 
quiries clo CGW or call 415/595-8401. 
Thanks to Precision Image for hardware 
and artwork. 
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ing at the AT-type microcomputer 
levels as well as with mainframes 
and minicomputers. 

The three main components of 
electrostatic plotting are the writ- 
ing head, a special electrostatic 
medium, and colored toners. The 
writing head consists of an array of 
fine wire nibs, each of which can de- 
posit an electrostatic point charge 
on paper. The paper is then bathed 
in toner. The electrostatic charges 
attract the colored particles, creat- 
ing an image. 

Four process-color toners—magen- 
ta, cyan, yellow, and black—are 


used to generate an unlimited spec- 
trum of colors. With today’s tech- 
nology, four cycles of charge deposi- 
tion and toner baths are required to 
produce a finished image. Although 
the process is more akin to making a 
printer’s proof, the machines that do 
the job are usually called “plotters.” 

An AT-type computer with vari- 
ous special controller cards is at the 
heart of the Precision Image plot- 
ter. Hardware interfacing includes 
parallel and RS-232 serial ports as 
well as Ethernet. The plotter can 
be connected to the host via either 
direct-channel or remote-protocol 
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mode. You can also connect a ter- 
minal to the on-board computer and 
control the plotter interactively 
from an external keyboard. This 
feature is used extensively for di- 
agnostics and field servicing. 
Although Benson espouses a sin- 
gle-pass technology vs. others’ multi- 
pass technology, the French man- 
ufacturer joins Versatec, C.Itoh, 
and CalComp in using full-width 
writing heads, full-width troughs of 
liquid toner, and rolls of plotting 
media. By contrast, the Precision 
Image machine stands out because 


By John Potter 
i elical-scan (drum) electro- 
static printing/plotting tech- 
nology incorporates the use of a 
rotating drum and helical scan- 
ning head to output 400-dpi E- 
size drawings with a four pro- 
cess-color plotting engine in four 
minutes and D-size plots in half 
that time. The moving writing 
head is smaller than a business 


Above: The helical-scan 
plotting engine. Right: 
AutoCAD drawing plotted 
on the C448. 


card and operates in con- 
tinuous mode. The plotter 
accepts sheet-fed media in- 
stead of rolled paper. 

Since plotting occurs as 
the media moves past the 
writing head, a significant 
portion of the cost of either 
multi- or single-pass conven- 
tional electrostatic plotting sys- 
tems can be attributed to media 
handling and to compensating 
for media shrinkage and stretch. 
Helical-scan plotting overcomes 


John Potter is product engineer at Pre- 
cision Image Corp. (Redwood City, CA). 
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the mechanics of plotting are com- 
pletely different, it delivers images 
very quickly (about four minutes 
for an E-size drawing), and the price 
is comparatively low at $50,000. 
Most manufacturers use rolls of 
media that are pulled across the 
writing head or heads and then 
through baths of toner. To claim a 
finished drawing, the image must 
be cut from the roll and (in some 


these difficulties. 

On a helical-scan plotter, the 
dielectric surface of the medium 
seals the plotting side and the 
drum seals the other side. Since 
most dimensional changes in me- 
dia are caused by moisture loss or 
gain at the back, the medium is 
completely stabilized. The mass 
of the drum also acts as a heat 
sink to help stabilize tempera- 
ture. Thus, helical-scan technol- 
ogy eliminates complex media- 
positioning control systems. It 
also enhances accuracy—typically 
to +/—0.00125 inch—since the me- 
dium is essentially sealed into place. 

Processing costs are reduced 
further and reliability enhanced 
because of the small size and con- 
figuration of the writing head. 


The mechanics of a rotating drum 
and driving a single writing 
head/toner shoe carriage along a 
lead screw are relatively simple as 
compared to the maintenance 
and operation of separate full- 
width writing heads and : 
troughs. 


cases) rethreaded through the plot- 
ter before a new image can be 
produced. The C448 uses single 
sheets of paper that are automati- 
cally wrapped around a rotating 
metal drum that provides a com- 
pletely stable platform. 

When the plotting is done, the 
C448 releases the plot and drops it 
automatically toa tray at the front 
of the machine. 

Instead of a full-width writing 
head and full-width troughs of 
toner, the C448’s writing head and 
toner shoe are mounted on the same 
carriage. The carriage moves along 
a precision lead screw (like those 
found on expensive lathes and 
other machine tools), tracing a hel- 
ical path on the rotating drum and 
the attached medium. Charge depo- 
sition and toning occur at about the 
same time and after each color is 
produced, the toning shoe cleans it- 
self automatically. 

The operator’s panel houses all 
the control buttons and a liquid 
crystal display for operator’s 
prompts. Behind the operator’s 
panel is a disk drive that is used for 
diagnostic purposes. 


Rasterizing Versatility 

In addition, the C448 has a built- 
in vector-to-raster converter and 
the ability to handle raster-based 
images directly. Standard software 
interfaces include GKS/CGI, ISDP 
(pen plotter), Versatec extensions, 
and CalComp 906/925/95X plotter- 
command emulation. 

Precision Image delivers its C448 
plotters in a padded truck on a spe- 
cial flotation platform in either 
monochrome (M448) or color (C448) 
versions. Both versions use the 
same drum-based technology but 
the monochrome version is signifi- 
cantly less expensive. It can, how- 
ever, be field-upgraded for color 
applications. Documentation for 
the machine includes a program- 
mer’s manual, site-planning guide, 
and operator’s manual. A service 
policy is also available. 

In summary: If you need large, 
high-quality color plots or raster- 
based pictures in a hurry, consider 
using an electrostatic plotter. Of 
the available machines, Precision 
Image’s C448 has a remarkable 
combination of innovative technol- 
ogy, fast throughput, relatively ne 
cost, and excellent quality. ‘ . 
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AT&T INTRODUCES TOPAS © 


COMPUTER GRAPHICS IN A 


TOPAS': 3D OBJECT 
PROCESSING AND ANIMATION 
SOFTWARE. Our latest gem, TOPAS, 


e Wwe automates the creation of 3D solid models and 

video animation sequences for professional applica- 
tions in graphic arts, industrial design, presentation 
graphics and video production. With TOPAS Modeler or 
Pro-Modeler, you can easily create, edit and render beauti- 
ful full color, smooth-shaded 3D solid objects and even map 
video-captured images as textures on the objects. With 
TOPAS Animator you get the Pro-Modeler plus a profes- 
sional keyframe animation module. You can animate all 
aspects of your models, including camera, lighting and 
object attributes and you get support for industry standard 
videotape controllers. (Modeler, $2995: TARGA 16 only; Pro- 
Modeler, $4995: TARGA and VISTA; Animator, $11,995: 
TARGA and VISTA) 


RIO... RESOLUTION-INDEPENDENT 
OBJECT SOFTWARE. Create dazzling presentation 


graphics by combining high quality text and geometric 
objects with video-captured color images. Add special 
effects such as emboss, drop shadows and translucency. 
Friendly pop-up menus make it easy to produce attention- 
getting images in a matter of minutes for output to the 
screen, or for high resolution hard copies, to digital film 
recorders, color printers and laser printers. ($1250: 
TARGA 16, 24, 32; $1995: VISTA) 


RIO PRODUCTION CENTER. R10 Pro- 


duction Center is the ideal companion package 
to RIO, handling the professional production of 
high quality color slides, prints, transparencies, 
and draft copies of your RIO scenes and TARGA 


images. RIO Production Center supports digital film 
recorders (including the Matrix PCR/QCR), color 
scanners, color thermal transfer and ink jet printers, 
and PostScript devices. ($1250: TARGA 16, 24, 32) 


IMAGESTATION.” Your business graphics will never 


be boring again. Produce business and scientific graphs and 
charts in over 32,000 colors; perform sophisticated data 
analysis, and add eye-catching impact by incorporating 
freehand drawing or video-captured color images. 

($1250: TARGA 16) 


CAD DRIVER.” Create and merge AutoCAD™ drawings 
with live or captured video images. ($225: TARGA M8, 16, 
24, 32) 


SOFTVISIONS © CREATIVE - 
GRAPHICS SOFTWARE. <_ 


Now anyone can have the 
graphics quality and capabil- | 
ities previously available only | 
in high end, high priced 
graphics workstations—at a 
fraction of the price. 
Together with AT&T’s 
Truevision® graphics boards, 

Soft Visions is putting computer 

graphics in a whole new light. 


For more information, contact your SoftVisions 
dealer, or write or call AT&T Graphics Software 
Labs, 10291 N. Meridian, Indianapolis, IN 46290. 
(317) 844-4364 
Soft Visions and Truevision are trademarks of AT&T, 
AutoCAD is a trademark of Autodesk, Inc. 
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Driving to work 
in an ordinary car 


isirt so bad if there's 


a Formula 1 waiting 
for you at the office. 


Power up an Apollo Series 4000° and you'll think you're sitting 
ina cockpit rather than at a keyboard. For it won't take more than a 
moment to realize you're in control of more horsepower than has 
ever been packed into a machine in this price range. 

You'll feel the muscle of a 25 MHz 68020 central processor that 
performs at 7100 Dhrystones. That’s enough energy for engineering 
applications as demanding as electronic design simulation and finite 
element analysis. 

You'll experience the authority of a 25 MHz 68881 floating point 
chip. A processor whose performance exceeds that of systems cost- 
ing twice as much in both single and double precision Whetstones. 


And you'll enjoy an impressive abundance of storage. Including 
32 MB of main memory, a full gigabyte of virtual address space, and 
up to 348 MB of ESDI disk. Enough to satisfy the hungriest of artifi- 
cial intelligence applications. 

Finally (as if all the above isn’t enough in a $14,000 workstation), 
you'll witness high resolution monochrome and color graphics so 
brilliant they'll leave those working on competitive machines green 
with envy. 

The Series 4000 workstations. Starting at under $14,000 for 
monochrome, and under $19,000 for color. Either way, it’s the fastest 
you can go while sitting still. 


CICollo 


The difference is Domain: 


Apollo, Series 4000 and Domain are trademarks of Apollo Computer Inc. 


For more information on the Series 4000, including benchmark results for Dhrystones and Whetstones, call or write Apollo 
at 330 Billerica Rd., Chelmsford, MA 01824, MS 21, (617) 256-6600 x4889. In Canada call (416) 297-0700. 
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PRODUCTS 


Products, cont. from p. 33 

(640-by-480), Magus IV (up to 1280-by- 
1024), Pixelworks’ Clipper (up to 1280- 
by-1024) and Micro Clipper (up to 1024- 
by-816), and Vermont Microsystems’ 
ImageManager 1024 (1024-by-800). 
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Imagraph’s IP-1210-24 


The [P-1210-24 is a new graphics con- 
troller introduced recently by Imagraph 
(Woburn, MA). 

Based on the Hitachi HD-63484 
ACRTC VLSI controller chip, the con- 
troller includes up to 7.5M of onboard 
display VRAM and provides 16.8 mil- 
lion displayable colors in 60Hz nonin- 
terlaced video output at a 64KHz scan 
rate. The three-card set ($11,995) pro- 
vides a 1280-by-1024-by-24+6 display- 
able window with a physical addressable 
area of 1280-by-1024-by-24+6. 

The new controller supports memory- 
mapped access at an average random 
transfer rate of two million eight-bit 
pixels per second and includes hardware- 
plane write mask, dual-port mapped 
VRAM, and dual-port fast LUT func- 
tions as well as a 1.5 million-pixel-per- 
second draw speed. 
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Matrox Overlay Board 


Matrox’s (Dorval, Quebec) new VGO- 
AT is an AT-compatible graphics and 
text controller board with an overlay 
capability that superimposes the new 
board’s memory contents from an ex- 
ternal source, such as a videodisc play- 
er, VTR, or video camera, onto a video 
signal. This video signal is then com- 
posed behind the graphics and alphanu- 
merics signal. 

The new controller board provides 
this NTSC-to-RGB conversion using 
digital signal processing and comb filter 
techniques. This, coupled with software- 
controlled color adjustments, ensures 
a clear, sharp picture. 

According to the company, the new 
VGO-AT offers more than double the 
resolution of standard EGA overlay 
boards (480 lines compared to 200 lines). 
In addition, the board directly drives 
RGB monitors (fixed-syne or multi- 
sync), while other EGA overlay boards 
require monitors with built-in NTSC 
decoders. 

The $1495 controller board also de- 
livers encoded NTSC output to drive 
large projection screens, and provides 
an NTSC overlay output for a number 
of additional broadcast applications. 
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Raster’s Faster Processor 


Faster speed and a better price/perfor- 
mance ratio are some of the advances 
Raster Technologies (Westford, MA) 
has captured with the Model One/385, 
its newest graphics processor. 

Built on Model One/85 technology, 
the new Model One/385 features a pro- 
prietary 32-bit, IEEE floating-point 
processor architecture that executes 2D 
and 3D graphics algorithms at up to 
140,000 vectors per second. Rendering 
is also possible with features such as 
1280-by-1024 resolution, support for 
eight local light sources, and up to 16.7 
million displayable colors. Additional 
features include a built-in buffered 
DMA interface, two-bit text overlays, 
and display-list capacity of up to 12M. 

The Model One/385 starts at $33,000 
and can be configured to include from 
eight to 24 bits of image memory, dou- 
ble buffering, support for multiple in- 
dependent displays, eight-bit image 
overlays, and genlock. 

Raster has also teamed with Sun 
Microsystems to provide a family of 3D 
graphics accelerators that turn a Sun-3 
or Sun-4 into a fully integrated 3D 
graphics workstation. The GX4000 fam- 
ily uses a new parallel architecture 
(patent pending) developed by Raster 
that executes proprosed ANSI PHIGS 
and PHIGS-+ standards at a rate rang- 
ing from 200,000 to 1,000,000 trans- 
formed and drawn 32-bit floating-point 
3D vectors per second, “‘the fastest pos- 
sible rate,” according to the company. 
Gouraud-shaded polygon rendering with 
hidden-surface removal is performed at 
over 50 million pixels per second. 

The architecture consists of a dual- 
ported display list module with 1M 


static-column RAM technology that al- 
lows the Sun processor to create and 
edit display-list data residing on the 
VME bus. Data blocks are transferred 
at over 40M per second to one or more 
graphics arithmetic processor modules 
that perform 3D transformations and 
lighting calculations. Proprietary cus- 
tom VLSI is used in both the frame- 
buffer and z-buffer modules to render 
low-level graphics primitives at the 
highest possible rate. The system also 
offers 24-bit true-color display and the 
ability to create and edit a standards- 
based 3D display-list structure. 

A configuration that includes 8M of 
display-list memory with display-list 
memory-management processor, Graphics 
Arithmetic Processor, 1280-by-1024-by-24 
image memory, 1280-by-1024-by-4 over- 
lay planes, color monitor, and PHIGS+ 
graphics library sells for $38,995. 
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ltWorks Decoder 


Innovative Tech Works (ItWorks, Greens- 
boro, NC) has introduced a $695 de- 
coder that converts NTSC video signals 
to RGB and sync signals for input to the 
AT&T Targa 16, 24, 32, and ICB boards. 
Installation is simple. Users just con- 
nect the decoder’s cable to the Targa in- 
put connector, connect a tape deck or 
other NTSC video source to the decoder, 
adjust the controls on the unit for the 
best picture, and then use AT&T Tips 
software to grab the NTSC video picture. 
Additional features include a4.5MHz .. 
bandwidth; controls for picture bright- “* 
ness, contrast, hue, and color saturation; 
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and circuitry that processes poor- 
quality or nonstandard video signals. 

The company also introduced a PC 
VTR controller card that simultaneous- 
ly controls two professional-type VTRs 
equipped with the SMPTE RS-422 serial 
communications protocol. 

Occupying one slot in an IBM PC or 
compatible, the new card features menu- 
driven software as well as a software 
driver that lets OEMs and systems pro- 
grammers develop their own control 
programs. It can be used with PC- 
compatible languages such as Basic, 
Pascal, C, and Fortran and controls 
both single-frame edits and edit-control 
sequences. Designed for use with PC- 
based paint and animation systems, the 
$795 card can be used to control most 
devices that use SMPTE serial protocol. 

ItWorks has also introduced a broad- 
cast-quality NTSC encoder card. Easily 
interfaced to popular graphics control- 
lers such as AT&T’s Targa and Vista 
and the Number Nine Revolution series, 
the $895 PV Video Encoder features 
broadcast-quality output, stand-alone 
or genlock operation, and built-in sync 
generation. The card fits in one stan- 
dard PC expansion slot and connects to 
RGB output and external NTSC gen- 
lock timing signals. 
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XTIAT Processing 


A parallel-processing development sys- 
tem for IBM XTs and ATs has been intro- 
duced by Micropar (Newbury Park, CA). 

The new T4 multiprocessor board, 
which uses up to four 32-bit computing 
sections on a single IBM PC expansion 
bus card, also provides a new C com- 
piler for parallel-processing software 
applications. The T4 board is based on 
the INMOS transputer, which combines 
a 32-bit RISC-microprocessing unit, 
high-speed on-chip RAM, and four bi- 
directional, 10M, serial communication 
channels. Each of the computing sec- 
tions has a transputer and either 1M 
or 4M of DRAM. 

Developers use the transputer’s com- 
munication channels to create a mul- 
tiple transputer parallel-processing 
network. A number of T4 boards can 
be connected in a single network. 
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Glove Input Device 


SimGraphics’ (South Pasadena, CA) 
DataGlove Model 2 is a lightweight 
glove input device that senses hand ges- 
ture, position, and orientation in real 
time and outputs user-dependent cali- 
brated records of this data for use in 
applications such as workstation pro- 
ductivity, biomedicine, human-factors 
engineering, and remote command/con- 


102 


trol of manipulators and other devices. 
Software from VPL Research (Red- 
wood City, CA) lets users develop a 
library of gestures, create solid-model 
simulations of complex objects, and 
manipulate these objects in real time. 
The new system ($8200) features a 
microprocessor that manages data ac- 
quisition and communication through 
a number of ports (RS-232C, RS-422, 
user port, and optional IEKEE-488) as 
well as software for IBM PCs and Ap- 
ple’s Mac Plus. 
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Tek Printer 


The 4693D is a new 300-dpi thermal- 
wax color printer introduced recently by 
Tektronix’ Information Display Group 
(Wilsonville, OR). Featuring a built-in 
image processor, the new printer pro- 
duces color hard copy from high-end 
color graphics workstations, terminals, 
hosts, and PCs in more than 16 million 
colors. In addition, an eight-bit parallel 
interface offloads images to the 4693D 
in six seconds, with production time 
totaling 90 seconds for the first copy 
and 60 seconds for subsequent copies. 

The 4693D’s color capability is based 
on a new (patent pending) Tektronix 
dithering algorithm that shows on the 
display screen colors as they will ap- 
pear on both paper and transparencies. 
A four-pass color printing system al- 
lows greater color saturation, while two 
monochrome modes print in up to 256 
shades of gray or in black and white. 

Additional features include a built- 
in frame buffer with 4M to 12M of mem- 
ory to store up to three images; an 
MC68020 microprocessor that accepts 
up to 2048 by 1536 by 24 bits-per-pixel 
of image data from the system at 800K 
per second, or up to 3198-by-2440 pixels 
at lower color depth; and a four-channel 
multiplexer. The 4693D sells for $7995 
(with 4M RAM and an eight-bit parallel 
port) and is compatible with all Tektronix 
graphics terminals and workstations. 
Device drivers for Sun workstations 
and IBM ATs are also available. 

As a companion product, Tektronix 
offers the 4693DS Color Output Sys- 
tem. Consisting of a 4693D and a Tek- 
tronix 4510A rasterizer, the 4693DS 


($12,995) produces high-resolution, 300- 
dpi output from a 132,000-color palette 
for business-presentation applications. 
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Microsoft Chart 3.0 


Microsoft Corp.’s (Redmond, WA) latest 
software release, targeted toward busi- 
ness and scientific applications that are 
heavily data- and text-oriented, contains 
extensive image control and output- 
device support, an expanded set of data- 
analysis tools, and new mouse support. 

Chart’s collection of eight chart types 
and 48 predesigned formats now in- 
cludes new 3D effects for bar, column, 
line, and pie charts. Text alignment 
and rotation, bullets, and line spacing 
and drawing have also been added. The 
new color-dithering feature can be cou- 
pled with an IBM EGA or VGA so users 
can display charts on screen in as many 
as 64 colors or in gray scale. Up to 177 
colors are available for output as 35mm 
slides, plots, prints, or video images. 

When used in conjunction with Chart’s 
new LAN support, Chart 3.0’s enhanced 
direct-linking capability supports net- 
works running under Microsoft Networks 
or any 100-percent PC-Net-compatible 
network. The program’s set of built-in 
statistical functions has been expand- 
ed to provide more comprehensive data- 
analysis capabilities such as transfor- 
mations, regressions, moving averages, 
descriptive statistics, confidence inter- 
val calculations, mathematical calcula- 
tions on data series, and line smoothing. 
The new program will also accommo- 
date up to 8000 data points per series 
and up to 32,000 data points per chart. 
Chart 3.0 is compatible with SPSS/PC+, 
a PC version of the statistical software 
package. 

A $395 license for Microsoft Chart 3.0 
gets a single user or the first user on 
a network. Each additional user must 
license a Workstation Pack ($195). Reg- 
istered users of earlier Chart versions 
can upgrade for $75. 
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SDRC Interfaces With CV 


Structural Dynamics Research Corp. 
(SDRC, Milford, OH) has developed an 
interface for its IDEAS MCAE system 
and Computervision’s CADDS 4X CAD/ 
CAM system. 

Based on the industry-standard Initial 
Graphics Exchange Standard (IGES), 
the new CV Interface transfers designs 
created in the I-DEAS solid-modeling 
module (I-DEAS Geomod) to CADDS 
4X. This generates numerical-control 
tapes that describe tool paths required 
for manufacturing or for producing de- 
tailed drawings. Designs created in 
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New GDS-3800 SUN PAK boosts color and speed. 


The GDS-3800 SUN PAK consists 
of an add-in graphics controller 
board set and software for the 
Sun-3 Workstation to provide high- 
er resolution (up to 1280 x 1024) 
and up to 16.7 million displayable 
colors with our 24-plane version. 


The SUN PAK also increases 
vector drawing, polygon filling 
and Raster Op functions by a 
factor of 10 to 20 times, while 
adding other functions such as 
trapezoid fill and draw disjoint 
vector. 


A graphics interface developed 
by Tech-Source merges the Sun 
Pixrect library with Tech-Source’s 
GDS-LIB interface, so users can 


Sun-3 and SunWindows are trademarks, and Sun Micro- 
systems and Sun Workstations are registered trademarks 
of Sun Microsystems, Inc. 
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still use SunWindows and other 
Sun software on the GDS-3800. 


The GDS-3800 SUN PAK ex- 


tends opportunities for graphics 
applications in simulation, elec- 
tronic and mechanical CAD/CAE, 


medical imaging and mapping. 


Just plug it into any Sun-3 Work- 


Station with a 12-slot backplane 


City/State/Zip 


Graphics Application: 
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Tech-Source Inc. 

a division of Ciprico 
2955 Xenium Lane 
Minneapolis, MN 55441 
612-559-5716 


(Models 160 or higher). Use the 
Standard Sun color monitor or 
any industry standard 64 kHz 
RGB monitor. 

Each kit includes extender 
frames and all cabling, plus a 
graphics software library and 
Pixrect driver. OEM pricing be- 
gins at $5250.00. 


Title 


Phone 


Professional Image Board 512 x 512 
Professional Image Board 512 x 256 


ATI-286 8/16 MHz 
System Board 


ADVANCE TO THE 
NEXT LEVEL 


Professional Image Board 512 x 256 

Just plug the PIB board into your IBM PC/XT/AT or compatible which 
allows an ordinary home video camera (color or B/W) or home VCR to be 
plugged into your system. Now, live, fast action images can be instantly 
captured and frozen (1/30 second) in a full 32,768 colors. The frozen 
picture is as close to television quality as can be, digitized by the software 
package we bundle with PIB board. This software package HALOVISION 
Written by MEDIA CYBERNETICS INC. allows you to edit, cut, paste, 
copy, rotate, brush, zoom, scale, add text (21 text fonts) free hand draw, 
print, etc. .. The PIB is also compatible with the new IBM PS/2 Model 30 
and the image can be displayed on IBM’s new analog color monitor. Or 
you can convert the image to EGA display mode. The image can be stored 
on floppy or hard disk and transmitted to any remote location in the world 
via modem. 


ATI-6/12 System 286 


The ATI-6/12 SYSTEM 286 runs at an amazing speed of 12MHz. That's 20% 
faster than new IBM PS/2 model 50 and 60. To protect your existing 
software investment, we build-in a normal speed 6MHz, a simple 
combination of keystrokes will change the speed of the system at any time 
when necessary. 6/8MHz, 6/10MHz zero wait state and 1 wait state systems 
also available. Runs all existing software written for IBM PC/XT/AT, 
including new OS/2 development software. 


*IBM, PC/XT/AT, PS/2, OS/2, is a trademark of International Business Machines, Inc 
COMPAQ DESKPRO386, is a trademark of Compaq Inc 
ATRONICS is a trademark of Atronics International, Inc 


Professional Image Board Plus 512 x 512 
Same features as the PIB 512 x 256 with resolution enhanced to 512 x 512 
pixels. 


ATI-8/16MHz System Board 


This system board runs at 16MHz, 1 wait state Norton 3.0 rating is 18.7 
(Compaq deskpro 386 and the new IBM PS/2 Model 80 rating is 18.00 to 
18.7). With a fraction of the cost of 386 systems, you can upgrade your 286 
system to 386 system performance by replacing your existing 286 system 
board. Almost all existing add-on cards still work with this system board. 
This system boards standard feature is a 1MB high speed memory also 
switchable to 8MHz by keyboard when necessary. 


— ATronic 
All International Inc. 

We Deliver Advanced “Technology 

1830 McCandless Dr. Milpitas CA, 95035 USA 

(108) 9429-3344 TLX: 510-600-6093 FAX: (408) 942-1674 


Southern California Contact: CNT Marketing 
16580 Harbor Blvd., Ste. J, Fountain Valley, CA 92780 (714) 839-3724 
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Editor’s Choice 
August 1987 


owerful 
Performance 


Kurta IS/ONE, a new generation of computer input products for true Desktop Perform- 
ance. Kurta has enhanced the graphics tablet and added interface drivers and 
applications controllers to create the complete KURTA INPUT SYSTEM. Function keys, 
mouse drivers, Microsoft Windows drivers, Microsoft Windows templates and cordless 
pointing devices add speed and flexibility. This advanced input system 
eliminates hundreds of keystrokes, quickly turns a novice into an expert 
and supplies the power user with the tools to get the job done faster 
and more accurately. 


The Kurta IS/ONE Input System lets you master CAD/CAM/CAE, Business and Presenta- 
tion Graphics, Desktop Publishing and Video Image Processing. Steer the cursor around, 
tap into mouse menus, replace them with templates and switch applications with the 
touch of a pen or button. Supports even the most sophisticated software. Kurta IS/ONE 
Input Systems include these other outstanding features: 


e Choice of corded or cordless pointing devices 
¢ Three different pen style options 

e Unique ergonomically-styled four-button cursor 
¢ 8° tablet surface slope 

¢ Exclusive tablet surface protector 

¢ Mouse emulation 

e Three available sizes: 8.5x11, 12x12, 12x17 

¢ Self-diagnostics 

¢ Built-in power supply 

¢ Huge library of formats and emulation modes 
¢ Software and Accessories 


KURTA 
4610 S. 35th Street, Phoenix, Arizona 85040 (602) 276-5533 


See your dealer or call Kurta at 1-800-445-8782 for the dealer nearest you in the United 
States and Canada. Internationally call 02-957-6800 in Australia and 44-1-991-0121 in 
Europe. 
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CADDS 4X can likewise be transferred 
to the I-DEAS system for structural, 
thermal, and other engineering ana- 
lyses. When combined with support of 
the Sun-3 family of technical worksta- 
tions and NFS (Network File System), 
CV Interface can also run on a network 
with Computervision’s CADDStation. 
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Kontron Controller Card 


The 7000CB is a new AT-based graphics 
controller card introduced by Kontron 
Datasystems (Mountain View, CA). 

Each 7000CB contains one or two 
Am95C60 QPDM graphics processors 
developed by Advanced Micro Devices 
(see Graphics Products, March issue). 

The 7000CB connects each of the 
QPDM’s four pixel planes within the 
processor via its own 16-bit address bus. 
Therefore, all data for each plane is ac- 
cessed in parallel. This architecture 
enables the 7000CB to maintain the 
same drawing speed, no matter how 
many planes are addressed—100,000 
vectors per second for drawing, 18.2 
million pixels per second for bitB]Ting, 
three million pixels per second for line 
drawing, and 12.5 million pixels per 
second for polygon filling. The card also 
draws 45,000 characters per second. 

Both the single- and double-QPDM 
versions use the Brooktree DAC (BT458/ 
451) and have 1280-by-1024 or 1024-by- 
780 displayable resolutions, as well as 
a standard 16-color palette from 4096. 
(An optional color palette generates 256 
colors from 16.7 million.) Additional 
features include cascading, invisible 
pixel memory that enables recurring 
polygons to appear on the screen in- 
stantly, antialiasing, EGA and VGA 
compatibility, graphics library, and 
driver support for AutoCAD and Com- 
putervision’s Personal Designer. 
CIRCLE 237 ON INFORMATION CARD 


VersaCAD for the Mac 


VersaCAD/Macintosh Edition is a new 
2D CAD system designed by Versacad 
(Huntington Beach, CA) for Apple’s 
Macintosh line. The $1995 package fea- 
tures Macintosh user-interface compati- 
bility, clipboard support, intuitive screen 
icons and pull-down menus, and trans- 
lation files to interface with desktop 
publishing, paint packages, finite-element 
analysis, CAM, and other applications. 

The new system also provides editing 
and grouping capabilities as well as 
pan and zoom, grid and snap, cut and 
paste, up to 250 drawing levels, and 10 
units of measurement. Among the fea- 
tures on the Mac II supported by the 
system are 256 user-selectable screen 
colors and multiscreen operations with 
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moveable windows. System require- 
ments are a Mac Plus, Mac SE, or Mac 
II with 1M memory and two 800K drivers 
or hard disk. A math coprocessor is 
recommended. 


CIRCLE 238 ON INFORMATION CARD 


Apollo Open Programming 


Apollo Computer (Chelmsford, MA) is 
attempting to bridge a major gap in 
multivendor-computing environments 
with the introduction of Open Dialogue, 
a new network-computing product that 
lets application developers quickly and 
easily design customized interfaces for 
a range of platforms. 

Says a company spokesperson, ““Tra- 
ditionally, computer users who required 
a large number of application packages 
had to learn a different user interface 
system for each package, and software 
developers had to build different user 
interfaces on each platform. Open Di- 
alogue allows common user interfaces 
to be quickly created for different appli- 
cations. . .it is the first user interface 
management system developed by one 
computer vendor that is portable across 
multiple computer systems.” 

Open Dialogue is also the first com- 
mercially available product built on the 
X Window System, a windowing stan- 
dard that allows a screen to display 
multiple applications and execute the 
computations on other systems across 
the network. 

Open Dialogue is available on Apollo, 
DEC, Sun, and IBM workstations, start- 
ing at $2000 for a single copy. 

CIRCLE 239 ON INFORMATION CARD 


SuperMac Video System 


The SuperMac Technology Division of 
Scientific Micro Systems (Mountain 
View, CA) has announced a 24-bit color 
video board set for Apple’s Mac II. The 
new SuperMac Spectrum 1000/24 offers 
a choice of 16.8 million simultaneous 
colors on a Mac II screen. 

“While a standard eight-bit video 
board supports 16.8 million colors, you 
can only access them 256 colors at a 


time,” says Steve Edelman, vice presi- 
dent of advanced development. “With 
SuperMac’s Spectrum 1000/24, all 16.8 
million colors are available simultane- 
ously so you can display an image just 
the way it looks in real life.” 

The new Spectrum 1000/24 has a 
1024-by-768 resolution and is compat- 
ible with QuickDraw, Apple’s univer- 
sal graphics language. Furthermore, 
users can mix eight-bit and 24-bit Spec- 
trums with each other and with Apple’s 
video products in the same Mac II sys- 
tem, windows and all. 

SuperMac has also expanded its line 
of video-controller boards and monitors 
for the Mac II to include a 19-inch 
Ikegami color monitor; 16-inch and 
19-inch Trinitron color monitors (which 
feature a proprietary barrel tube that 
produces a true black screen); 19-inch 
Ikegami gray-scale monitor; 19-inch 
monochrome monitor; Spectrum 1000/24; 
and Graphix 1280-by-1024-by-768 mono- 
chrome graphics board. 

The company also acquired the rights to 
PixelPaint, a color, bit-mapped desktop- 
presentation package for the Mac II de- 
veloped by Pixel Resources (Norcross, GA). 

PixelPaint adds to the features found 
in MacPaint by integrating with desk- 
top-publishing packages such as Aldus 
PageMaker and Quark Xpress. It can 
also be used to create color slides and 
transparencies and still artwork for ani- 
mation tools such as MacroMind’s Video- 
Works II and it can create original 
freehand art, colorize existing mono- 
chrome charts from Microsoft Excel or 
Forethought’s PowerPoint, and detail 
architectural drawings designed in pro- 
grams like MacDraft. 

PixelPaint is compatible with Apple’s 
Finder 6.0 and Multi-Finder and lets 
users access Mac II’s 16.8 million colors 
through user-defined palettes of 256 
colors. The program requires a 1M Mac 
II with either two 800K floppy drives or 
a floppy drive and a hard disk, and a 
monochrome or color monitor. More 
memory and larger storage capacities 
are recommended. 

CIRCLE 240 ON INFORMATION CARD 


PicturePower Spacesaver 


PictureWare’s (Bala Cynwyd, PA) Pic- 
turePower picture database system has 
been enhanced to provide image com- 
pression, thereby reducing required 
storage space. 

The new PicturePower-HC system cap- 
tures color or monochrome pictures so 
they can be edited and placed with text 
in databases. Compatible with Ashton- 
Tate’s dBASE III Plus, the new system 
consists of PicturePower software (ex- 
panded to support compression) and a 
hardware-compression board, offering 
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DESIGN SYSTEMS 
FORTHE REAL WORLD 


Today's real world is one of architecture and third-party 
tight deadlines and changing products, CADVANCE gives you 
schedules. That's why ISICAD, = acost-effective, easy-to-learn 
formerly CalComp Systems CAD solution. 

Division, is committed to CAD 
that’s quick, easy and efficient. 

PRISMA" the latest in our 
product line, enables architects, 
engineers, designers and facili- 
ties managers to look beyond the 
drawing board to a turnkey solu- 
tion. With modular software and 
high performance hardware, 
sophisticated data management 
and network expansion capabili- 


ties, PRISMA'gives you maxi- SOLID VISION™ takes you into 
mum flexibility in your business the world of 3-D design on your 
decisions. PC. You can model in any view, 
generate wireframes and > 
perspectives, produce hidden 
line and shaded images...even 
(EON) | Bae dynamic ‘“walk-arounds.” 
as fae Don't design around the real 
mes o| world. Design for it with practical 
CAD solutions proven in over 
15,000 installations. From stand- 
alone PC software to fully inte- 
grated turnkey systems, ISICAD — 
has the answers for the real 


Davis & Carter, PC. 


Summit Computer Systems, Inc. 


a CADVANCE® our powerful world. And that’s the only world © 
a 2'/2-D design and drafting soft- that matters. 
= ware, is the fastest PC-CAD Call or write today for nomad, 
=a = cap system on the market. With tion on how ISICAD can meet — 
ee advanced features, open your design requirements. 
DESIGN SYSTEMS : 4 
FOR THE REAL WORLD ISICAD, Inc. RO. Box 61022, Anaheim, CA 92803-6122, (714) 821-2600 
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on average a 10:1 image-size compres- 
sion ratio. Additional features include 
a database manager, forms generator, 
picture-capture and picture-editing 
functions, and a data-communications 
system which transmits entire databases 
over phone lines to other locations. 
Pictures are captured via video cam- 
eras, VCRs, or scanners, and then digi- 
tized by a capture/display board. Output 
options include film recorders, laser 
printers, and video printers. 
PicturePower-HC operates under MS- 
DOS/PC-DOS 3.0 or later on IBM PC/ 
XT/ATs and compatibles and on the 
IBM PS/2. The system sells for $3900— 
upgrades from PicturePower ($945) to 
PicturePower-HC are available for $3000. 
CIRCLE 83 ON INFORMATION CARD 


HP PC Color Printer 


The HP PaintJet is a color graphics 
printer introduced recently for the IBM 
PC and Apple Macintosh by Hewlett- 
Packard (Palo Alto, CA). 

“The HP PaintJet is a breakthrough 
in versatility at the PC price level,” 
says a company spokesperson. “‘For the 
first time, a single peripheral can provide 
near-letter-quality text faster than most 
dot-matrix printers and higher-quality 
color graphics than most thermal-trans- 
fer and competing ink-jet printers.” 

The new printer generates text and 
graphics with 180-by-180-dpi resolution 
and NLQ text at 167 cps. It can produce 
a typical text page in about 40 seconds 
and a full page of color graphics in 
about four minutes, according to the 
company. The $1395 printer generates 
images in up to seven colors—with ap- 
propriate software, the colors can be 
mixed to provide 330 shades and hues. 

A number of business-graphics, word- 
processing, PC-CAD, and productivity 
software developers plan to write drivers 
for the HP PaintJet. 
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Super 3D for Mac 


Silicon Beach Software’s (San Diego) 
Super 3D is a 3D graphics editor with 
wireframe and solid-surface modeling 
as well as a built-in animation capabil- 
ity. An additional version, Super 3D 
Enhanced, takes full advantage of the 
68881 math coprocessor chip and color 
on Apple’s Macintosh II. 

Illustrators and graphics designers 
use the $395 Super 3D to visualize their 
creations from any viewpoint, chang- 
ing lighting and shading for logo design, 
product models and presentations, in- 
terior layouts, display advertising, and 
animated storyboards. Architects also 
use the package to build models of struc- 
tures and create animated walk-throughs. 
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Super 3D Enhanced goes one step fur- 
ther in that it lets users color objects 
as well as light sources. Using proprie- 
tary dithering techniques along with 
Apple’s Expanded Video Card, Super 3D 
Enhanced can display over 16,000 shades. 

Super 3D Enhanced sells for $495 and 
runs on a Macintosh II with 1M RAM 
and one 800K disk drive—a hard disk 
drive and 2M of RAM will likely be 
necessary when using color. 

CIRCLE 85 ON INFORMATION CARD 


HP Graphics Systems 


A new line of high-performance graph- 
ics systems has been introduced by the 
Technical Systems Business Unit of 
Hewlett-Packard (Fort Collins, CO). 

Designed for 2D graphics applica- 
tions, the new HP 9000 Models 330MH 
($12,950), 330CH ($25,100), 350MH 
($17,250), and 350CH ($33,550) use an 
enhanced graphics processor for func- 
tions such as vector and circle drawing, 
patterned area fill, and pixel replica- 
tion. Support is also provided for bit- 
and byte-per-pixel addressing, bitBIT- 
ing, and additional accelerators. 

The color versions (CH) provide eight 
color planes for display of up to 256 
simultaneous colors from more than 16 
million (they can also be configured to 
provide four-plane double buffering). 
Two separately scrollable overlay planes 
can be used for cursors, text, or tempo- 
rary storage. All models but the 330CH 
include a monochrome or color 1280-by- 
1024 19-inch display—model 330CH 
comes with a 16-inch display. 

Models 330MH and 330CH include a 
16.67MHz MC68020 CPU, MC68881 
floating-point coprocessor, monitor, 4M 
RAM, and HP-UX operating system 
and networking. Models 350MH and 
350CH include a 25MHz MC68020 CPU, 
MC68881 floating-point coprocessor, 
monitor, 8M RAM, and HP-UX operat- 
ing system and networking. A floating- 
point accelerator is available for all 
systems—error-checking and correcting 
RAM for the Model 350 is optional. 

The company has also lowered the price 
on its HP 9000 Model 318M entry-level 
workstation to $4990, a 36-percent de- 


crease, according to the company. Model 
318M includes a 16.6MHz MC68020 
microprocessor with MC68881 floating- 
point coprocessor, 4M RAM, HP-UX 
operating system, and a 17-inch, 1024- 
by-768 bit-mapped monochrome display. 
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MacroMind’s VideoWorks Il 


VideoWorks II is an easier-to-use and 
more powerful version of the Video- 
Works package developed by Macro- 
Mind (Chicago). The enhanced package 
lets users create animated slide shows 
from MacPaint, PICT, or Glue docu- 
ments and then add clip animation to 
them. The $195 package also features 
advanced animation techniques, text 
editing, improved graphics tools, Mac- 
intalk, and sampled sound, as well as 
color capabilities for the Mac II. 

The company also developed Video- 
Works Interactive, a high-end color 
animation program with a built-in pro- 
cedural language. Interactive builds 
upon VideoWorks II in that it lets users 
add action codes to artwork so they can 
interact with an animation as they 
watch it. The package will be available 
next month for $495 and will include a 
powerful procedural language that fea- 
tures macros, subroutines, text strings, 
math operators, and variables. 
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Digi-Paint for Amiga 
Digi-Paint is a color paint program 
available for the Amiga 500, 1000, and 
2000 by NewTek Inc. (Topeka, KS). 
This new program takes advantage of 
Amiga’s custom graphics chips and lets 
users create photographic-quality com- 
puter artwork in 4096 simultaneous 
colors—previous Amiga paint programs 
were limited to a maximum of 32 colors 
on screen, according to the company. 

Additional features of the $59.95 
package include blending, tinting, and 
smooth-shading modes; true lasso cut and 
paste; full-screen effects including dou- 
ble, half-size, and mirror reverse; com- 
plete drawing tools; 4096-color dithered 
gradient fill; and softening modes for a 
natural water-color or oil-painting look. 
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Cadam’s Cornerstone 


Micro Cadam Cornerstone is a new 
$2995 PC-based CAD system introduced 
recently by Cadam Inc. (Burbank, CA). 
This new system adds a Geometry In- 
terface Module and Data Transfer ca- 
pability, two facilities that directly 
interchange CAD data with the host- 
based Cadam database to the Micro 
Cadam system introduced last year. 
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If you work with high resolu- 
tion graphics, for CAD/CAM 
or other applications, you 
understand the importance 
of a high quality monitor. ..a 
consistently vivid picture. 


LOOK AT CADVISION. 

CADVISION manufactures 
only high resolution 20” 
monitors. And because CAD- 
VISION demands § stricter 


CADVISION 


More Pixels for the Price 
Introducing CADVISION 20 Series color monitors 


quality control standards 
and specialized compo- 
nents, you can be sure you 
are receiving the highest 
quality monitor available. 


CADVISION 20 SERIES 
Non-interlaced High Resolution Color Monitors 


RESOLUTION | HORIZONTAL 
MODEL | ‘(in Pixels) | FREQUENCY 
2010 | 640x 480 | 30-33 KHz 
2030 


2040 1280 x 1024 | 60 - 67 KHz 


Call CADVISION, the 20” 
high resolution color monitor 
specialist today for informa- 
tion on the new standard for 
price and performance in 20” 
monitors. 


Distributor inquiries invited. 


CADVISION 


CHUGAI INTERNATIONAL CORPORATION (USA) 
365 Van Ness Way, Suite 510, Torrance, California 90501 (213) 618-8615 
55 Mall Drive, Commack, New York 11725 (516) 864-9700 


CHUGAI BOYEKI (U.K.) LTD. (EUROPE) 


Computer House 6 Garrick Ind. Centre, Garrick Rd, London NW 9 6AQ U.K. (01)202-3434 
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Orthographic drawings produced using 
Cornerstone can be used to automati- 
cally generate an associated isometric 
projection so that users can solve mul- 
tidimensional problems using familiar 
orthographic design techniques. Other 
features include the ability to sketch 
rough designs without defining specific 
endpoints; the ability to group dimen- 
sions as entities and move them to a 
new location as a group rather than as 
a series of disconnected characters; and 
the ability to combine colors and line 
types on a single drawing. 

Micro Cadam Cornerstone runs on 
IBM ATs and PS/2 Models 30, 50, 60, 
and 80 and compatibles. Drawings can 
be transferred to other PC-based CAD 
systems via the DXF data-exchange 
format. Cornerstone can also be inter- 
faced to desktop-publishing packages 
via HP-GL and CGI metafiles. 

The company also released a solid- 
modeling package for engineering work- 
stations. Called Professional Cadam 
Interactive Solids Design (ISD), the 
new system makes full-function solids- 
design capabilities accessible on the 
IBM RT. In the past, such capabilities 
were available only to Cadam main- 
frame users, according to the company. 

Professional Cadam ISD creates solid 
models using either constructive solid 
geometry or boundary-representation 
techniques. Existing Cadam models can 
be converted into solids and vice versa. 

Professional Cadam, Cadam’s basic 
design package for the RT, is a prerequi- 
site. The software is designed for newer 
RT computers, including models 115, 125, 
and B25—existing RTs can be upgraded. 
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Autographix XCEL-8000 


The XCEL-8000 is a new presentation 
graphics design and production system 
developed by Autographix (Waltham, MA). 

The new system couples an XCEL-8000 
Design Station with an XCEL-8000 Im- 
aging Management Station, both of 
which are driven by dedicated 80386 
processors. The Design Station features 
a graphics engine with 256-color pal- 
ette (from 16 million) and Release 6.0 
of its Presentation Design Software, 
which includes over 100 Compugraph- 
ic fonts (eight standard) as well as scien- 
tific and European character support; 
additional business graphics chart styles; 
more productive user interface; auto- 
matic builds for word slides; object and 
group rotation; and enhanced imaging, 
filing, and group-editing capabilities. 
Instant capture, electronic paint, and 
video options are also available. 

The XCEL-8000 Imaging Manage- 
ment Station connects directly to Celco’s 
Baby Celco film recorder and features 
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2K, 4K, and 8K resolution; a 386 host- 
processing unit; multiple order queues; 
automatic-billing and job-scheduling 
software; and support for a variety of 
film formats. In addition to the Baby 
Celco, the Imaging Management Sta- 
tion also supports optional Autographix 
monochrome laser and color printers. 

The new XCEL-8000 system starts at 
$150,000, with an upgrade path avail- 
able to current Autographix customers. 
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CADDS 4X Enhanced 


Computervision Corp. (Bedford, MA) 
has released a graphics accelerator 
board that increases 3D-graphics per- 
formance on the CADDStation system. 
Also released was a new version of CV’s 
CADDS 4X software that includes a 
number of new and enhanced modules. 

The new graphics accelerator board 
delivers 12MFLOPS floating-point per- 
formance and performs 3D transforma- 
tions at a rate of 260,000 vectors per 
second, 2D vector rasterization at 170,000 
vectors per second, and smooth shading 
at 12,000 polygons per second. The board 
is based on gate-array technology and 
also features a C-to-microcode compiler 
that takes graphics code written in C 
and formats it as microcode through a 
simple recompilation procedure. 

The new modules—NURBS Surface 
Design, Assembly Component Librar- 
ies, CADDS Multi-Part Access, Wiring 
Diagram Design, CVNC Five-Axis Nu- 
merical Control Programming, CVNC 
Punch Press Programming, Digital Si- 
mulation, Programmable Logic Device 
Design, EDIF Netlist, Load Checker, 
Programmable Netlister, Utility Net- 
work, Triangular Irregular Networks, 
and Product Data Manager—are designed 
for mechanical, electronics, manufac- 
turing, AEC, and database-management 
applications. 

CIRCLE 941 ON INFORMATION CARD 


Mega Mac Screen 


A large-screen, high-resolution mono- 
chrome video display system for the 
Mac II has been announced by Mega- 
Graphics (Canoga Park, CA). 

The new MegaScreen 2001 Video Dis- 
play System ($1995) includes a 19.5-inch 
dual-page display monitor, internal 
interface card, cables, and MegaScreen 
software. User-selectable resolution 
ranges from 1024-by-900 pixels down 
to 512-by-348—essentially an enlarged 
standard Macintosh screen. The inter- 
face kit (including video card, cable, 
software, and manual) is available for 
$795—the monitor alone is $1295. 

The company also introduced a Man- 
delbrot Set Generator interface card for 
the Mac II. Called MegaBrot, the new 


product generates Mandelbrot fractal 
graphics at five million calculations per 
second—a rate not previously attainable 
with anything less than a supercompu- 
ter, according to the company. 
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LaserView for Mac 


Sigma Designs (Fremont, CA) has re- 
leased its LaserView Display System, 
a high-resolution, large-screen system 
for the Mac II. 

The new system consists of a 19-inch 
or 15-inch monitor and a display-adapter 
board, which installs into the Mac II or 
Mac SE expansion slot. The monitors 
are available in either 1664-by-1200 non- 
interlaced or 832-by-600 noninterlaced 
resolution and generate images and text 
in four shades of gray. Additional fea- 
tures include a 75KHz scan frequency, 
60Hz refresh rate, 160MHz bandwidth, 
new display capabilities, three cursor 
sizes, and larger system fonts. 

CIRCLE 93 ON INFORMATION CARD 


PCG’s Maxer 


Personal Computer Graphics Corp. (PCG, 
Culver City, CA) has announced the 
Maxer, a graphics-enhancement sys- 
tem that adds 800-by-512, 720-by-540, 
and 640-by-480-resolution capabilities 
to any EGA graphics adapter designed 
for use with IBM PCs. 

The $159 Maxer includes an attach- 
ment device that connects to an EGA 
adapter’s Feature Connector and soft- 
ware drivers for a number of applications 
programs. All resolutions feature a 4:3 
aspect ratio that produces square-pixel 
results in a distortion-free graphics im- 
age on Sony Multiscan or NEC Multi- 
sync monitors. 

Also introduced was the Photon 1000+, 
a high-resolution graphics controller 
designed for the NEC Multisync Plus 
and XL monitors. 

The Photon 1000+ displays 960-by- 
720 noninterlaced and 1024-by-768 
noninterlaced resolution in 16 simul- 
taneous colors. Additional features in- 
clude real-time hardware zoom, pan, 
and scroll on a display-memory size of 
1024 by 1024 in 16 colors. 

CIRCLE 94 ON INFORMATION CARD 


Cricket Software Updates 


Cricket Software (Malvern, PA) has 
upgraded its Cricket Graph program 
for the Macintosh with features that 
extend the program’s data capacity 
and usability. 

For example, a redesigned data win- 
dow functions more like a spreadsheet, 
with features including support for a 
larger number of data items at up to 
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Speed. Why wait for slow pen 
plots? With Versatec, your PC can 
draw complex plots, minutes, even 
hours, faster. 

Size. \W/ant big plots? Versatec 
plotters can give you A, B, C, D, 
andE-size drawings that let yousee 
every detail. 

Color. Looking for color to 
spark your presentations ? A Versatec 
Versacolor plotter, complete with 
interfacing, costs less than $10,000. 

Versatility. Need one output 
device that does it all? Versatec 
Spectrum can plot solid color fills, 
print 1100 lines per minute (17 PPM), 
and make screen hard copies from 
your favorite display. 

Connectivity. Plug a single- 
board interface into your PC AT for 
Versatec plotting under HPGL. Or 
plot from 906 pen plotter application 
files. Networking? Simultaneously 
receive plots from six nodes on your 
Ethernet® network with aVersatec 
Plot Server. 

Support. Versatec has a 
nationwide, worldwide service 
organization dedicated to electro- 
Static and thermal plotters, a division 
specializing in electrographic and 
thermal supplies, and more electro- 
Static and thermal spares at more 
locations. 

Circle Our readers’ service num- 
ber or call toll-free 800/538-6477* 
for your copy of “How to put POW! 
in PC plotting.” 


“In California, call toll-free 
800/341-6060. 


Versatec, Spectrum, Versacolor, 
and Versatec Plot Server are 
trademarks of Versatec, INC. 
Xerox iS a trademark of Xerox 
Corporation 


Versatec puts POW! 
in PC plotting. 
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DON’T HOLD OFF! 
This offer is limited, 
so don't hold off. If 
you've been wanting 
furniture for your CAD 
hardware, call your 
Hamilton drafting sup- 
ply distributor now! 


Limited Time Offer. 
Offer ends 
December 31, 1987! 
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FREE $220 
BLUEPRINT 
HOLDER! 


~ Hamilton's easy-use 
_ Articulated Blueprint 
_ Holder is yours—FREE!— 
with the purchase of this 
~ Hamilton CAD Workstation 
_ Furniture. Our Blueprint 
~ Holder is large enough to 
— hold oversized prints at 
— eye level for easy refer- 
~ ence. You'll have the infor- 
~ mation you need right in 
_ front of you, yet out of 
— the way. 


CALL YOUR 
HAMILTON 
DISTRIBUTOR 
AND GET IN ON 
THE DEAL. 

— If you have a CAD sys- 

— tem, but haven't purchased 
— the right furniture for it 

- yet, now is the time to 


shop. Hamilton’s CAD 


~ Workstation Furniture is 
~ especially designed with 

_ the needs of engineers, 

_ designers, and architects 
_ Inmind. Strong and sturdy, 
_ with extra-deep work 

_ surfaces to hold reference 
- prints, scopes, digitizers. 
_ Modular design, so you 


can add to it as you add 
workstations. Optional 
components like adjust- 
able keyboards and sturdy 
shelves for reference 
manuals. 


And when you buy your 
Hamilton CAD Furniture 
now, you'll get a free 
$220 Blueprint Holder. 
What a deal! 


HAMILTON © 
For the Hamilton dis- 
tributor closest to you, 
check your Yellow Pages, 
or call 1-800-558-7585. 
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31 characters wide as well as the ability 
to insert and delete rows and columns. 
In addition, v. 1.2 lets users import 
files generated by Lotus Jazz as well 
as SYLK and Lotus 1-2-3 files. 

Also recently released was Cricket 
Scan, a new program that lets design- 
ers scan line art and photos on Hewlett- 
Packard’s ScanJet and import them 
into the Macintosh at up to 300-dpi 
resolution. Users can then preview the 
image and select a specified area to 
scan, scan an image with shades of 
gray, set the image size and crop, and 
set a halftone pattern for printout. 

The company also announced that its 
newest version of Cricket Draw now 
lets users create color separations so 
separate images can be printed from a 
Cricket Draw picture for either four- 
color (process) printing or for spot-color 
printing. Once users have assigned the 
colors they want to objects in the Crick- 
et Draw image, they can create color 
separations by chosing an option (either 
Process or Spot) in the Print command. 
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Datacopy Scanning 


Datacopy (Mountain View, CA) provides 
high-quality image-capture capabilities 
to Mac-based publishing-workstation 
users with its newest introduction, the 
MaclImage image-scanning package. 

With Maclmage, line art, continuous 
tone, and other images can be captured 
and stored in IMG, PICT, TIFF, Mac- 
Paint, LaserBits, Encapsulated Post- 
Script, and FOTO formats. MacImage 
also creates and formats files for use 
with applications that don’t yet support 
IMG files. 

MacImage runs on the Mac Plus, SE, 
and II and interfaces to any Datacopy 
scanner, including the company’s new 
Model 730 flatbed scanner. 
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MSC/pal for Mac 


Now the Mac II and SE can run finite- 
element analysis programs, thanks to 
MacNeal-Schwendler Corp. (Los Angeles) 
and its newest introduction, MSC/pal 
version 1.95. 

The MSC/pal program lets designers 
and engineers analyze designs of struc- 
tures or products to determine strength 
characteristics and dynamic response 
prior to construction or manufacture. 
The finite-element modeling program, 
available for the Mac Plus since Janu- 
ary, is being integrated into applica- 
tions ranging from basic metal brackets 
to airplane design. 

The new version for the Mac II and 
SE includes display of design analyses 
with shaded contours, a special screen 
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effect that allows users to quickly identify 
critically stressed areas of a model, as 
well as hidden-element plots which 
depict solid-shaded models. 

The company also announced that it 
will introduce later this year a more ad- 
vanced version for the Mac II that will 
take advantage of the II’s numeric 
coprocessor, run four to ten times faster 
than existing versions of MSC/pal, and 
include full-color display. 

Also available is Dimensions-MSC/pal, 
an interface from MacNeal-Schwendler 
and Kandu Software (Arlington, VA) 
that links major Apple Macintosh draft- 
ing packages with MSC/pal. A version 
of this interface that integrates CAD 
with stress and vibration analysis on 
the Mac is also avialable from MSC and 
Visual Information Inc.(La Puente, CA). 
FOR INFO ON MSC, CIRCLE 97; KANDU, CIRCLE 
98; VISUAL INFORMATION, CIRCLE 99. 


Slidemaker for the Mac 


Presentation Technologies’ (Sunnyvale, 
CA) ImageMaker (see “Desktop Slide- 
making,” May issue) is an 8000-line- 
resolution slidemaker designed for IBM 
PCs and compatibles and Apple’s Mac- 
intosh (when used with MacDriver). 
Fully formed characters are typeset 
on the slide film when a beam of light 


is projected through an outline in the 
font cartridge. Text is then proportion- 
ally spaced and kerned automatically. 
In the graphics mode, ImageMaker 
moves a beam of light across the film 
to create images. 

ImageMaker sells for under $5000 
and provides 16 foreground colors and 
six background colors. Options include 
additional interchangeable font car- 
tridges with licensed typefaces, cus- 
tomized logos, and shaded backgrounds. 
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Abaton Scanner 


The Abaton Scan 300 by Abaton Tech- 
nology Corp. (Pleasanton, CA) is an op- 
tical scanner that digitizes drawings, 
graphics, and photos into an Apple Mac 
or IBM PC or compatible. 

The 8'%-by-14-inch desktop scanner 
features 300-dpi resolution; scaling, 
brightness, and contrast adjustments; 
halftone mode; and the ability to pro- 
duce files formatted for packages such 
as MacPaint, PageMaker, Ready Set 
Go!, FullPaint, MacPublisher, and Su- 
perPaint. The Scan 300 can also be used 
with Abaton’s new Optical Recognition 
system, scanning pages while the ACR 
system reads the text portion of the im- 

Products, cont. p. 117 


With Grafpoint’s Tektronix Emulation Software you 
can unleash the power of a Tektronix Graphics Terminal 
from your PC. Only Grafpoint gives you VT 100/52 
alphanumerics and a selection of Tektronix 4010, 4105, 


4107/09, and 4115 emulation. 


Grafpoint combines extensive experience in terminal 
emulation with a commitment to quality in performance, 
compatibility, and customer support that is second to none. 
Grafpoint provides its customers with free updates and 
customer service for 12 months, and a 30-day guarantee 
on our software. To find out why Grafpoint is the acknowl- 
edged leader in Tektronix emulation, call or write us at: 
Grafpoint, 1485 Saratoga Avenue, San Jose, CA 95129, 

(408) 446-1919. Outside of California (800) 426-2230. 


G GRAFPOINT 
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Instant CAD/CAM 


System integrators and design engi- 
neers who have had to wrestle with 
costly components to complete their gra- 
phic systems now have a real choice. 

The ADEX Chromagraph System has 
the controllers, monitors and peripherals 
necessary to deliver a single integrated 
graphic Workstation. 

And you have the confidence of 
knowing it has been engineered, tested 
and warranted as a system. 

Yet it is priced at thousands of dollars 
less than separate components. 


Controllers. Our Chromagraph boards 
deliver on-screen display resolutions of 
up to 1280 x 1024 pixels. Four bit 
planes provide 16 or 256 simultaneous 
colors from a palette of 4096 colors. An 
optional palette of 16 million colors 
is available. 


Monitors. 19” monitors, with 60 Hz 
flicker-free display, offer 1280 x 
1024 or 1024 x 768 pixels 
resolution. 


Workstation. The AGS 386- 
based micro has a 200-Watt 
power supply and 1.2 MB floppy 
with an AT-style keyboard. 

The Chromagraph System is 
available with TGRAF, 
AUTOCAD, and VERSACAD 
drivers and many more. 

Still want to buy com- 
ponents? We'll do that, too. 
With the ADEX Chroma- 
graph, you do have a 
choice. 

We'll be at COMDEX in 
Booth W934. Come by for 
a look at these and other 
new ADEX products. 


“ af & 
AD =>, 4 TO ORDER CALL: 408/866-2077 (VISA, Mastercard, American Express accepted ) 


CORPORATION Excellent leasing arrangements available. Dealer inquiries welcome. 


105 Albright Way 

Los Gatos, CA 95030 

Phone (408 ) 866-2077 

FAX (408) 866-8213 Chromagraph, IBM-AT, TGRAF, AUTOCAD, VERSACAD are trademarks of the respective companies. 
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age into a text file and converts it into 
a word-processing format such as Word- 
Star, WordPerfect, WordStar 2000, Mul- 
tiMate, or Microsoft Word. 
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IMI 3D Software Module 


The TOP Hidden-Surface Removal Sys- 
tem is a new package introduced re- 
cently by IMI (Interactive Machines 
Inc., Calabasas, CA). Available only on 
the IMI TOP-1 Super Graphics System, 


the package interfaces with other IMI 


software to interactively create high- 
ly complex models, observe fluid dy- 
namics, eliminate screen clutter, and 
remove hidden 3D surfaces in real time. 

TOP displays 60,000 polygons per 
second, or 10,000 polygons per second 
per MFLOP of processing power. The 
TOP-1 system interactively functions 
as a host-independent development sta- 
tion and features real-time database 
translation and floating-point process- 
ing. High-performance displays are pro- 


duced with 4096-by-4096 resolution, | 
16.7 million colors, and 200,000 3D- — 


vector transformations per second. 
The company also introduced MOVE, 
a motion-previewing software module 
for use with the IMI-555 Super Graph- 
ics System. Objects that were previous- 
ly created with the IMI Encode module 
or other modelers are placed into posi- 
tion in a motion sequence. MOVE then 
provides full interactive choreograph- 
ic control of as many as 400 complex 
3D objects in real time. The scene can 
be reviewed and edited, and output is 
prepared for a variety of videotape and 
film-rendering systems. 
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Prime’s Turbo Option 


Prime Computer (Natick, MA) has dou- 
bled the processing speed of its PXCL 
5500 3D graphics workstation with a 
power-boosting option. 

This new single-board Turbo Option 
lets the PXCL 5500 generate 10 mil- 
lion instructions per second and one 
million floating-point operations per 
second. At the same time, Prime is re- 
ducing the PXCL 5500 from $74,900 to 
$64,900—the Turbo Option can be pur- 
chased for $7500. 

The Turbo Option is designed for finite- 
element analysis and modeling, fluid- 
flow dynamics, molecular modeling, 
medical illustrations, and animation 
applications. It was developed through 
a cooperative agreement among Prime, 
Silicon Graphics (Mountain View, CA), 
and MIPS Computer Systems (Sunny- 
vale, CA). Silicon Graphics is offering 
its version of the workstation and the 
Turbo Option package under the names 
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Iris 4D/60 and Iris 4D/60T. 

The Turbo Option substitutes one 
board for three from the PXCL 5500 
and includes a 12.5MHz, 32-bit CPU 
coupled with a 12.5MHz floating-point 
coprocessor. The new board also includes 
a high-speed, dual-cache design and up 
to 16M of main memory. 

Prime is offering Figaro software, an 
implementation of PHIGS, with each 
PXCL 5500 and Turbo Option sold. 
FOR INFO ON PRIME, CIRCLE 103; SILICON 
GRAPHICS, CIRCLE 104; MIPS, CIRCLE 105. 


Textures Typesetting | 


Addison-Wesley Publishing Co. (Read- 


ing, MA) has designed its new Textures 
v. 1.0 personal typesetting package for 
Apple Macintosh users in the business 
and scientific markets. | oa 
Based on the TeX typesetting lan- 
guage, Textures provides a macro pro- 
gramming language for typesetting 
that can handle complex table construc- 
tion, precision-ruled forms, and multi- 
column layouts. Textures is also capable 
of numbering and cross-referencing 
pages, sections/chapters, paragraphs, 
footnotes, and illustrations/exhibits. In 
addition, the $495 package performs 
hyphenation, justification, pagination, 
kerning, and ligature insertion. 


THE WORLDS MOST 
COMPACT HUMAN COMPUT- 
ER- IO TRILLION CIRCUITS. 


G GRAFPOINT 


Using Textures’ WYSIWYG format, 
users can preview typeset pages, in- 
cluding graphics, on the screen at any 
magnification up to full LaserWriter 
resolution (300 dpi). This also lets users 
display entire typeset pages in one win- 
dow, with both the editing and viewing 
windows displayed on-screen. 

Textures uses standard Macintosh 
printer software for any laser printer 
and works with Apple’s ImageWriter 
and ImageWriter II printers. It operates 
on the Mac 512, Mac 512 Enhanced, 


Mac XL (1M main memory), and Mac 


Plus computers, and is compatible with 


two 800K or 400K disk drives (hard 


disk recommended). 
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NEC’s 1024 Graphics Card 


Claiming to set a new standard in graph- 
ics, NEC Home Electronics (Wood Dale, 
IL) has introduced the MultiSync Video 
Adapter 1024 (MVA 1024), a multisyn- 
chronous graphics card that offers EGA- 
software compatibility and high resolu- 
tion as well as the power, performance, 
and speed of the Texas Instruments 

TMS34010 graphics processor. 
The MVA 1024 was jointly developed 
by NEC and Paradise Systems (South 
Products, cont. p. 120 


eyed 

pid 3 a 
: gee | 
oie ote ccea 


tay” “| N 

“a AN ENTERPRISING 
4 GRAPHICS 
SOFTWARE. COMPANY 


SW HAS DEVELOPED A KEVOLU- 
Z/ONARY EMULATION PACKAGE 
THAT TURNS PLAIN PCs INTO FANCY 
TEKTRON/X ™ DISPLAY TERMINALS 
FOR A FRACTION OF THE COST. 


THIS INCREDIBLE SOFTWARE FROM 


GRAFPOINT IS CALLED TGRAF-07™ 
/T RUNS OW 115-208 PCs WITH 
RESOLUTIONS TO (02¢X 102 
AND IT WORKS WITH SUCH POPULAR 
PROGRAMS AS: ANVIL-4-000 7" 
PATRAN-G™ AND ANSYS ™ 


1485 Saratoga Avenue, San Jose, CA 95129, 800-426-2230, CA 408-446-1919 


CIRCLE 56 ON INFORMATION CARD 


117 


Another world power 


making itse 


A world power has arrived in North 
America. Its the biggest power in CAD/ 
CAM/ CAE today. Its Euclid, the solid mod- 
eler design engineers around the world 
prefer two to one. 

In the global struggle for markets, it’s 
one of the most powerful tools European 
and Asian design engineers use to ensure 


their success. 

There are many dimensions to Euclid’s 
power but at its core is the single integral 
database that ensures that all applications 


CIRCLE 57 ON INFORMATION CARD 


“mown. 


utilize the same database. Because there 
is only one database in Euclid. This 
ensures the coherence of the engineering 
process from design to manufacturing 
~ Tosee the super powers of Euclid for 
ourself, contact Matra Datavision, Inc., 
50 Commerce Way, Woburn, MA 01801 
(617) 938-1230. It promises to be a historic 
meeting, the dawn of anew world. 


=> The world power in solid modeling, 
<> MATRA DATAVISION 


GET THE BIG PICTURE IN EGA 


SME oat 


Sn eS eee 


Motor/Pump Mechanical Assembly 


MeGATREND 


NOW FORA SMALLER PRICE$1A95: 


MEGATREND™ 20” EGA MONITORS. 
TRY ONE NOW WITH A 30-DAY 
MONEY-BACK GUARANTEE. 


CAD, Business Graphics, Mapping, 
Facilities Management, Process Control. 
These are just a few of today’s big PC 
graphics applications. One problem is 
that a normal sized EGA display is just 
too small. Another is that the cost for 
bigger displays Is too large. Intecolor 
offers the solution. . . MegaTREND. 


For a limited time*you can get this big 
20" EGA color monitor for the low 
price of just $1,495. And if you're not 
fully satisfied, just return it within 30 
days for a full refund. 


Now you can enjoy all the comforts of 
the big picture. . . bigger details to 
make it easier on your eyes. And a 
.31mm high-resolution non-glare 
screen displaying 16 of 64 colors for 
more productive work. Plus, a small 
footprint that wont take over your 


desktop. And full tilt and swivel for just 
the right look. 


BUILT FOR THE BIG JOBS. 


MegalREND has features you might 
not expect on a PC monitor. Its power 
supply handles power fluctuations 
without a glitch, adjusting automati- 
cally to line inputs ranging from 86 to 
250 Vac, and from 40 to 70HZz. Special 
video circuitry gives you a brighter dis- 
play and preserves CRT life at the same 
time. A video output on each monitor 
allows you to connect MegaTRENDs for 
multiple displays from one EGA card. 
An optional rack-mount case Is avail- 
able, as are two different touchscreen 
options. These features 
come from Intecolor’s 15 
years of experience build- 


*Offer valid for units delivered before Decem- 
ber 31, 1987 in the US only. Limited to one unit 


per customer. Cash or company purchase order 


with order. Normal list price is $1,895. 
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MeGATREN 
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Motor /Pump Mechanical As 


ing color graphics terminals for industry 
and office. Count on them to do the 


job for you. 


MAKE THE BIG DECISION. 


Act now! Take advantage of this 
special offer, before December 31, 
1987. Send in your check or company 
purchase order today and welll ship 
your MegalREND immediately. Or 
charge it over the phone using your 
VISA® or MasterCard® For the big 
picture and all the details call Intecolor 
today at 404-449-5961. 


by INTECOLOR 


225 Scientific Drive = Norcross, GA 30092 
404/449-5961 = TWX 810-766-1581 


———, Meeerion St} 


~ 
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San Francisco). By implementing DGIS 
(Direct Graphics Interface Standard) 
and PGL (Professional Graphics Lan- 
guage), the new card supports a variety 
of EGA-, PGC-, and CGA-compatible 
software. In addition, the MVA 1024 
supports video modes (1024-by-768, 16 
colors from 16.7 million; 960-by-720, 16 
from 16.7 million; 640-by-480, 256 colors; 
640-by-480, 16 from 64; 640-by-350, 16 
colors from 64; and 640-by-400, 16 colors). 
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Meta Design Software 


Design 2.0 is a drawing program devel- 
oped by Meta Software Corp. (Cam- 
bridge, MA) that integrates graphics 
with text processing. New features in- 
clude the ability to create 9999 pages 
of text and graphics in tiled output or 
scaled-to-fit output; PICT-format output 
for export to desktop-publishing for- 
mats; undo command; curved multiseg- 
ment connectors; support for the Mac II 
and large-screen display; zoom boxes for 


Presto! 


A Link to 
Mainframe 
Graphics 


EMU-TEK Seven Plus Graphics Terminal Emulation Software 


Compatible—works with virtually all 4107 
compatible programs. PATRAN® UNIRAS® 
REACCS® and DI-3000® are just a few. 


Sensible—adds versatility to 
your PC-based workstation. 
The PC you use for word 
processing or spread sheets 
can be used as a graphics 
terminal, too. 


DATA 
SYSTEMS 


FT 


Affordable—at $695, our 4107 emulation 
software is the cost-effective way to link a 
PC to host computer graphics. 


Reasonable—find out how 
our whole family of graphics 
terminal emulation software 
makes good sense for the 
work you do. Call today for 
more information. 


(714) 995-3900 (800) 962-3900 (800) 972-3900 (Calif.) 
10801 Dale St., Suite M-2, P.O. Box 615 


Stanton, CA 90680 Telex: 887840 


DI-3000 is a registered trademark of Precision Visuals, Inc., PATRAN is a trademark of PDA Engineering, REAACS is a registered trademark 


of Molecular Design, Ltd., and UNIRAS is 


a trademark of UNIRAS, Inc 


CIRCLE 60 ON INFORMATION CARD 


120 


the Mac II, SE, and Plus; hide-and-show 
feature for status information; and the 
ability to make detail unselectable. 

The $350 Design package, available 
in either 54-inch or 34-inch floppy disk, 
also runs on IBM PC/AT and compati- 
ble computers, including the Compaq 
386 with Windows 1.03 or later and the 
IBM PS/2 with Windows 1.04 or later. 
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Database Graphics 


A presentation-graphics package that 
reads dBASE, R:BASE, and other data- 
bases directly using built-in database- 
management functions has been intro- 
duced by Microrim (Redmond, WA). 

DB Graphics also translates to ASCII, 
dBASE III/III Plus, or R:BASE data for- 
mats for other data-management software 
users, and can be used as a stand-alone 
presentation graphics package. 

DB Graphics creates pie, bar, high/ 
low, scatter, area, mixed, column, and 
line graphs and charts. Seven text fonts, 
a number of format sizes, up to 16 si- 
multaneous colors, and a number of tex- 
ture combinations are also available. 

Additional features include built-in 
data-management functionality; the 
ability to sort and group fields and 
create new variables for graphing; con- 
ditional operators; and over 40 mathe- 
matical, trigonometric, logical, and 
financial operations. 

The package ($295 for both the 5%4- 
inch or 34-inch formats) uses GSS*CGI 
and VDI device drivers and supports 
most popular plotters, printers, and 
camera systems. It operates on the IBM 
PS/2 and PC/XT/AT and compatibles 
and requires MS-DOS 2.0 or higher in 
a single-user application and MS-DOS 
3.1 in a LAN application. 
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Xerox Scanner 


A high-resolution tabletop graphics 
scanner that merges photos, halftones, 
and other illustrations into documents 
created on Xerox XPS 701 electronic 
publishing systems has been introduced 
by Xerox Corp. (Rochester, NY). 

Features on the new Xerox 7650 Pro 
Imager scanner include a 600-dpi reso- 
lution that can be converted to 1200 dpi 
through double-scaling; three types of 
image-enhancement (bi-level, halftone, 
and 256 levels of grayscale threshold- 
ing); and screen and filter control. The 
two-second-per-page Pro Imager scan- 
ner can also scan sheets as large as 
11%-by-17 inches. 

Also introduced was version 2.0 of the 
Xerox Publishing Illustrator’s software 
for the Xerox Publishing Illustrator’s 
Workstation. The new XPI software in- 
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(Pssst...What’s the password? ) 


Speed counts. When it comes to plotters—or any drafting 1953, we were first in Japan with an arm-type drafting 
tool. That’s why it pays to remember the name that machine. And first to develop a large-size plotter—the 
means speed and precision. Mutoh. At Mutoh we make Numericon. Today, Mutoh continues a tradition of inno- 
the products designers and draftsmen need to-get the vation and painstaking attention to detail. One that’s 
job done. Get it done right. And get it done on time. earned us over 900 patents in the past half century. 


From Drafting machines to So if you’re one of those peo- 
plotters to CAD/CAM systems. Lv Bhs $2 ple who thinks time is money, 
remember the password. Mutoh. 


Time counts too. Back in 
The password in plotters. 


Mutoh’s F-Series plotter 
® takes either pen or pencil for ease of plot correction 
@ accelerates up to 5.7G 

@ has a resolution of 0.01mm(0.0004in .) 

@ and a speed of up to 44.5 inches per second. 


AST! 


MUTOF INDUSTRIES LTD. @For Additional Information 


1-3, Ikejiri 3-chome, Setagaya-ku, Tokyo 154 Japan Tel:(03)413-8111 MUTOH AMERICA INC. 895 Cambridge Drive, Elk Grove Village, 


IL 60007 Tel:(312)952-8880  FAX:(312)952-8808 
MUTOH EUROPE GmbH. Klosterstrasse 112, 4000 Dusseldorf 1 F.R. Germany Tel:0211/3613095 Telex:8588880 MUTOH D 
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mauton Telex: 242-2575 (DRAMUT J) Fax: 03-411-9025 


Videodise-based Training 


IMPOSING QUALITY SUPERIMPOSING APPLICATIONS 


The VGO-AT video graphics overlay board is Training simulation/Educational systems 
the best there is. With more than double the Broadcast and video production 
resolution of competing products (up to Presentation graphics 

720 x 480), the board can super-impose Information retrieval systems 

both text and bit-mapped graphics onto a 

standard NTSC or PAL video signal. And... SUPERIMPOSING 

the result can be output in NTSC, PAL or NON-INTERLACED 
RGB format. For users annoyed by the display flicker 


associated with interlaced displays, Matrox 
offers a technological breakthrough. The 
VGO-AT/NI is the world’s first non-interlaced 


The VGO-AT’s advanced digital video signal 

processing gives you a high-quality picture, 

ee ton cam neta y Une overlay board that actually scan-converts 
; interlaced pictures to provide flicker-free, 

SUPER COMPATIBILITY non-interlaced images. 

With the board’s VGA/EGA/CGA compatibility, 

you can run virtually all PC software packages _- For an information package on our super- 

without additional graphics cards. The VGO-AT imposing products, call us at: 


also ensures compatibility with the Matrox 
EIDS system, an interactive videodisc-based 1-800-361-4903 d , 


training system designed for the US Army. 


In Canada, call (514) 685-2630. VGO-CGW 
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Introducing a new technology 
and a new level of 
performance and reliability 


We've Drummed Up A Better Way To Build Electrostatic Plotters 


Drum-Based Technology 


Precision Image has revolutionized the 
performance of electrostatic plotters with 
the innovative use of drum technology. 
While yesterday's roll-fed web plotters 
could be inaccurate, due to humidity or 
tension changes, the Precision Image 
drum holds the paper tight and secure. 
Registration and accuracy are superior. 
Available in both monochromatic 
(M448) and color (€448) models, this 
plotter produces E size color drawings 
at 400 dots per inch in approximately 
4 minutes! 


New Standards 


Electrostatic plotters from Precision Image 
improve the quality of the final drawing, 


while improving the speed to get a hard 
copy simultaneously. Cut-sheet media is 
fed and delivered automatically, and 
unattended operation is now a reality. 


This plotter supports most interfaces, 
including RS-232, Centronics, 3211 emu- 
lation, SNA and Ethernet. 

The applications interface is compatible 
with Versaplot and Calcomp. Applications 
can interface easily using Versatec and 
Calcomp compatibility. 


Full-Color Economy 


The Precision Image (448 electrostatic 
color plotter is available at approxi- 
mately the cost of yesterday’s mono- 
chromatic plotters, and the M448 
monochrome plotter is priced even lower. 
Plus, the M448 is field-upgradable to 
(448 color operation at any time. Now it 
is cost-effective to install plot servers 
close to the design engineering areas. 


Plot data courtesy of International Microelectronic Products. 


Precision Image 


Plotter Technology That's Precisely Different 
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Helical Scan, a new technology for 
electrostatic plotters, guarantees higher 
quality, self-cleaning, easy maintenance 
and faster turnaround at lower cost. 

We would be glad to send you infor- 
mation on ‘’5 Ways the Drum-Based 
Electrostatic Plotter from Precision Image 
Is Superior.” 

Call or write: 
415 366 8900 
Precision Image — 

501 Chesapeake Dr. = 
Redwood City, Pes 
CA 94063 
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terfaces to the Pro Imager so XPIW 
users can view an illustration on the 
scanner before actually scanning it into 
the workstation for editing and anno- 
tation. Images can also be reduced, en- 
larged, or cropped. 

The company has enhanced its XPS 
701 electronic publishing system to 
store up to 1.3 gigabytes of text and 
graphics on disk. Also, with the new 
version 4.0, design and composition can 
be done on more than one terminal at 


a time with the use of a single proces- 
sor and an Ethernet LAN. Users can 
merge documents created with Xerox 
6085 workstation-based ViewPoint soft- 
ware or Xerox Ventura Publisher into 
documents on the XPS 701 system. 
The entry-level XPS 701 now sells for 
$55,000. In its standard configuration, 
the XPS 701 includes 5M of memory, 
a design/pagination terminal with key- 
board and mouse, 142M hard disk, and 
95M cartridge tape drive. 
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Target In On 


COMPUTER GRAPHICS 


S 


FT. LAUDERDALE, 
FLORIDA 
September 10, 1987 


NEWTON, 
MASSACHUSETTS 
October 1, 1987 


SI? 


ARLINGTON, MUNICH, 
VIRGINIA W. GERMANY 
March 4, 1988 April 26, 1988 


At the 1987/88 Computer Graphic Series 
of the Invitational Computer Conferences 
(ICC), computer graphic manufacturers 
will meet with a pre-qualified group 
of system integrators, OEMs and large 
end users throughout the U.S. and 
Europe. 

If you're a computer graphic manu- 
facturer, you can time and cost efficiently 
bring the latest technical information 
and products to where your volume buy- 
ing prospects live and work—and sup- 
port your regional sales force in their 
territory. 

If you're a volume buyer of computer 
graphic products, you can locally attend 
technical product seminars and see 
the latest graphic products demonstrated. 
As invited guests of the exhibiting com- 
panies there is no admission charge to the 
seminars or product displays. 

Manufacturers of workstations, 
image processors, CAD/CAM software, 


October 13, 1987 


IRVINE 


, SAN JOSE 
CALIFORNIA 


CALIFORNIA 
February 4, 1988 


LONDON, PARIS, 
ENGLAND FRANCE 
May 4, 1988 May 10, 1988 


business graphics software, graphic 
enhancement boards, graphic displays/ 
terminals, printers/plotters, laser and 
ink-jet printers, film recorders, input 
devices and other associated computer 
graphic peripherals—target your U.S. 
and Europe sales territories. And volume 
buyers —target the Computer Graphic 
ICC closest to you and call your local com- 
puter graphic supplier, or our offices, 

for an invitation. 

In the U.S. contact: Invitational Com- 
puter Conferences, B.J. Johnson & 
Associates, Inc., 315] Airway Avenue, C-2, 
Costa Mesa, CA, Tele.: (714) 957-0171 — 
Telex: 5101002189 BJ JOHN. 

In Europe contact: Invitational 
Computer Conferences, C.J. Nicholl 
& Associates, Ltd., 37 
Brompton Road, London 
SW3 IDE; England —Tele.: 01- 
581-2326 —Telex: 888068 
CJNAD G. 


Ask about the OEM Peripheral Series and the PC Reseller Series 
of the Invitational Computer Conferences. 
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Control Data Software 


ICEM Plus is a line of integrated CAE 
and manufacturing software packages in- 
troduced by Control Data Corp. (St. Paul, 
MN). At the top of the line are two new 
packages: version 2.0 of the ICEM DDN 
advanced design and drafting tool, and 
ICEM EMS user-environment manager. 

ICEM Plus improves performance by 
cutting response times on multiuser sys- 
tems by as much as half, according to 
a company spokesperson. The line also 
features a more advanced complex sur- 
facing capability and new functions 
such as sketch, associativity, and para- 
metric design. 

ICEM Plus also includes engineering 
analysis packages such as MSC/Nas- 
tran, Ansys, Abaqus, and the Pastran 
System, as well as the ICEM Electron- 
ics line of electronic systems-design 
applications. All of these packages run 
on Cyber 180 mainframe computers, 
Cyber 120 multiuser systems, or Cyber 
910 workstations. 
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Mac PageMaker 


Aldus Corp. (Seattle, WA) has announced 
an updated version of its two-year-old 
PageMaker package. 

PageMaker version 2.0 includes new 
features such as kerning, automatic hy- 
phenation, interactive facing pages, 
support for file sizes up to 128 pages, 
and file compatibility with both PC- 
based word processors and documents 
produced with PageMaker 1.0. 

PageMaker 2.0 also supports the gray- 
scale TIFF format, which enables scan- 
ners to produce and PageMaker to read 
high-quality photographs and illustra- 
tions. With 2.0’s mirror and invert- 
printing features, PageMaker can also 
print scanned images directly to nega- 
tives using an Allied Linotronic 100 (up 
to 1270 dpi) or Linotronic 300 (up to 
2540 dpi) imagesetter. 
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PCPC II Display for Mac Il 


The PCPC II is a color graphics display 
designed for the Mac II by Personal 
Computer Peripherals Corp. (Tampa, 
FL). The $4995 unit, which consists of 
a video card and a 19-inch color moni- 
tor, generates 256 colors (or shades of 
gray) from 16.8 million hues. 

In its video card, PCPC has incorpo- 
rated monolithic CMOS technology and 
768K Zip-pack video RAM for high re- 
liability. The unit also features eight- 
bit-per-pixel, 1024-by-768 resolution. 

The company also unveiled an inter- 
nal hard disk and a RAM expansion kit 
for the Mac II. 
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AIOE REEL GRRE EV SEDE TRESS SEIT ARTO 
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2730 x 2048 


128 KHz 
15” 


1024 X< 768 


48-52 KHz 
1280 x 1024 


ie 1664 x 1248 


Get proven performance without spending a bundle. 


As part of the Hitachi family, NSA is your direct connection to the full range of graphics monitors 


from Hitachi Yokohama Works. 


1024 X 768 


48-52 KHz 
1280 x 1024 
64 KHz 

19” 


@ Custom electronics. @ Custom mechanical design. 


@ Safety agency approvals. @ Full OEM support. 


NISSEI SANGYO AMERICA, LTD. 


Boston: 800 South Street, Waltham, MA 02154. (617) 893-5700 


San Francisco: 460 E. Middlefield Road, Mountain View, CA 94043. 
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(415) 969-1100 


10 Years 10 Years 10 Years 


Upper Level Executives Who Need To 
Make Informed Strategic Decisions 


Should come to: 


Computer Graphics ’88 
January 13 — 15, 1988 


The U.S. Grant Hotel 
San Diego, California 


Frost & Sullivan’s 10th Annual Computer Graphics Assessment & Forecast, chaired once again by the 
eyes and ears of the industry — Carl Machover — has been the industry’ s standard bearer since 1979. 
Computer Graphics ’88 will arm you with the information you need to forge ahead in this 
marketplace. 

Machover and 23 select speakers from user, ven- 
dor and financial organizations will assess the state 
Benefits of the market and look at future trends. Topics 


@ Assess the latest marketing trends and include: 


apply these to your strategic planning. 
@ Meet your peers in an all executive- 
level forum where you can exchange 
views in a non-competitive 
environment. 
@ Learn about the upcoming trends from 
experts who are pacing the future. 


@ Future Trends in CAD/ CAM/ CAE and CIM. 

@ Scientific Visualization. 

@ Desktop Publishing & its Role in Graphics 
and CAD. 

@ Workstations and Graphic Supercomputers. 

@ Investment Possibilities. 

@ 10 Years of Computer Graphics: A Look at 
1979, 1988 as Well as The Years Ahead. 


Call Carol Every to register and determine what you need to do 
to insure your success in the computer graphics industry. 


COMPUTER GRAPHICS ’88 as i i 
Frost & Sullivan, Inc. 
Department S199 
106 Fulton Street, New York, NY 10038-2786 
(212) 233-1080 Telex: 235986 Fax: 212-619-0831 


[1 Carol, please call me. 1] Do not send conference information, but please 
C1 Please send information package. keep me informed on related products. 


Name & Title: 
Company: 
Address: 


City: State: 
Zip: Phone #: 
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TAKE ONE AND YOUR 


HEADACHES ARE GONE. 


With your AutoCAD 
Template, Screenplay 
speeds you through screen 
manipulations. 


One tablet. 
No pain. 
That's how you'll feel . 
when you start using one of the 
new Screenplay lablets from Seiko. 
- — Because for the first time, you can 
get the quality and reliability 
that used to be reserved for big 
spenders.Without spending big 
dollars. 
screenplay gives you unprecedented 
accuracy, resolution, repeatability and 
speed. Our patented double-loop sensing 
technology eliminates dead spots and 
edge problems. So what you draw 
is flawlessly represented on screen. In 
fact, you'll get (or exceed) the accuracy 
found in tablets costing twice as much. 
Plus, using Screenplay Is a joy. The 
pen is a true drawing instrument. Solid. 


- Built for years of hard duty. With a 


brass barrel and tip. Pucks are designed 
for right or left-handed people. And 

the tablet itself is designed for neat, 
tangle-free operation. Theres a pen cable 


ee 5 
2. ae 
4 See 
Peek 
eat 
sscistaoioee 


guide ring and 
an under-tablet 
puck cable guide. Even 
the connectors are recessed 
to prevent snarls. While the function 
controls are easily accessible without 
having to dig inside the tablet. 

And best of all, you can get Seiko 
quality and reliability in the size you want: 
8x12, 11x11, 15x15, 12x18, 17x24 and 
18x25 inch Screenplay tablets; 30x40, 
36x48 and 42x60 Screenplay tables. 

So stop by your local computer 
dealer to see Screenplay in 


A true drawing 
instrument, the 


action. Its the one tablet Screenplay pen has 4 
that'll make your input solid, molded body with 
brass tip. 


headache go awa 
forever. 


Dealer Inquiries: Call Mark Davis 
at (408) 943-9100. 


SEIKO! @ 


Seiko Instruments USA 


Screenplay is a trademark of Seiko Instruments USA. AutoCAD is a registered trademark of Autodesk, Inc. © 1987 Seiko Instruments USA, Inc. 
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LOOKING FOR 
MAINFRAME GRAPHICS 
PERFORMANCE 
ON THE AT 


CLIPPER GRAPHICS” 
Has the answer. 


SPEED 


Up to 20 Times Faster 
Line Draw 


RESOLUTIONS 
720x560, 1020x816 
1280x1024, 60 Hz 

noninterlaced 


ACCURACY 
64k Integer Address Space 
32 Bit Floating Point 
Data Types 


FEATURES 
BLTs, Raster Ops, 
Bezier Curves, Stroke Text 
and more 


INTERACTIVITY 
CGA Compatibility 
Display List Processing 
2D/3D Transformations 


SUPPORT FOR 
C Library, PHLIP)™” GKS 
HOOPS] GEM™ 
TEKTRONIX® §41xx 


CAD/CAM SUPPORT 


AutoCAD® Computervision® 
MICRO CADAM® 
VersaCAD™ 


WARRANTY 
One Full Year 


OEM Prices Available 


Pixelworks, Inc. 
The High Performance Graphics 
Company 
See us at AutoFact booth 3030 


800-247-2476 
225A Lowell Road 
Hudson, NH 03051 


CLIPPER GRAPHICS, PHLIP HOOPS, GEM, Tektronix, 
AutoCAD, Computervision, MICRO CADAM, and VersCAD 


are trademarks of their respective companies 
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Turbo-charged Programs 


Turbo Pascal Programs for Scientists 
and Engineers is a step-by-step guide 
for developing specific algorithms and 
programming them in Turbo Pascal. 
Author Alan Miller provides an exten- 
sive library of commonly used al- 
gorithms for mathematical, scientific, 
and engineering applications. Pro- 
grams illustrate a variety of advanced 
Pascal features, including data struc- 
tures, file handling, and routines that 
are unique to the Turbo Pascal im- 
plementation. Sybex Computer Books 
(Alameda, CA, 1987), 375 pages, $19.95. 
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Civil Engineering Journal 


An international journal, Microcom- 
puters in Civil Engineering, focuses on 
structural, geotechnical, transporta- 
tion, construction, and environmen- 
tal/water resources engineering. Edited 
by Hojjat Adeli, this quarterly publication 
bridges the gap between microcom- 
puter technology and civil engineering. 
Elsevier Science Publishing Co. Inc. 
(New York); institutional subscription 
rate is $85 per year; personal subscrip- 
tion rate is $42.50 per year. 
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CD-ROM Reports 


Two reports on CD-ROM are available 
through MTE Assoc. Inc (Del Mar, CA). 
The most recent report, The DVI Im- 
pact on CD-ROM Technology, address- 
es the impact DVI will have on the 
future of CD-ROM. This report com- 
pares the existing standard technolo- 
gies in graphics, text, and sound-data 
storage and retrieval. The second re- 
port, Using CD-ROMs instead of Micro- 
fiche, discusses the advantages of using 
a retrieval system that’s based on CD- 
ROMs. The cost, availability, and mar- 
ket value of CD-ROMs is compared 
with microfiche. First report is $800; 
the second report is $375. 

CIRCLE 1446 ON INFORMATION CARD 


Scientific Spreadsheets 


1-2-3 for Scientists and Engineers has 
recently been published by SYBEX 
Computer Books (Alameda, CA). 
Authored by William J. Orvis, this 
handbook demonstrates that spread- 
sheets are well suited to solving the nu- 
merical problems encountered by 
scientists and engineers. Topics include 
data tables and function tables; plot- 
ting and curve fitting; statistical cal- 


culations; summation of series; 
differentiation and integration; simul- 
taneous solution of linear and non- 
linear equations; ordinary and partial 
differential equations in one and two 
dimensions; database techniques for 
storing and analyzing experimental 
data. 370 pages, $24.95. 
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Biological Graphics 


Computer Graphics in Biology by 
Robert Ransom and Raymond J. Mate- 
la is written with two types of readers 
in mind—those who write graphics pro- 
grams from scratch, and those who 
wish to modify existing graphics pack- 
ages. Divided into two sections, this 
book first covers general graphics tech- 
niques and then concentrates on specif- 
ic biological applications in the areas 
of reconstruction, molecular modeling, 
image capture, and simulations. Tim- 
ber Press (Portland, OR, 1986), 220 
pages, $39.95. 
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Publishing Center 


Infomart (Dallas) has announced the 
opening of Epocenter, a comprehensive 
resource center focusing on the elec- 
tronic publishing industry. The first of 
its kind, this learning facility show- 
cases. state-of-the-art technology 
through permanent vendor displays, 
video presentations, and reference 
materials. Educational programs are 
also offered to help answer questions on 
electronic publishing. 
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PageMaker for the IBM 


Diane Burns and S. Venit are authors 
of Using PageMaker on the IBM . In ad- 
dition to detailed coverage of PageMak- 
er’s features, this book explores design 
and production principles for creating 
presentation materials, fliers, ads, 
newsletters, brochures, overhead trans- 
parencies, annual reports, and more. 
Que Corp. (Indianapolis, 1987), 529 
pages, $24.95. 
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Self-teaching CAD 


Learning Odyssey (San Diego, CA), pub- 
lishers of the Junior Drafter CAD train- 
ing program, now offers a free software 
program that demonstrates its CAD 
program, including a sample lesson. 
Also called Junior Drafter, this pro- 
gram not only provides self-paced, 
hands-on experience, but also teaches 
how to select the best CAD method for 
a given task. Free. 
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A Winning 
Strategy 
for Finding Protect Your Investment in DEC Computing 


Building your DEC system efficiently demands a 


winning strategy: Stay in tune with the latest 


Digital Equipment technological developments and compare alternative 


e solutions. 
Computer = olutions In other words, come to DEXPO West 87. 
| | It’s your best strategy. 
DEXPO brings you the best of DEC-style computing ... 300 vendors demonstrating over 10,000 DEC-compatible 
products and services. You get the answers you need. Plus hands-on technical assistance. Fast. 
Push Your System to its Maximum Potential 


Improve the productivity of all your VAXs — from MicroVAX to VAX 8800 clusters. Uncover the mysteries 
behind PC-VAX connectivity. Explore a universe of DBMS, Storage and Memory, CAD/CAM/CAE products. 
Keep your PDP-11s and older DEC systems at peak performance levels. You'll discover applications, ideas and 
solutions you’ve never even considered! 


Register Now ... Call 800-433-0880 


Call the DEXPO registration hotline 800-433-0880 to get your FREE Show Preview featuring over 100 of the 
newest DEC-compatibles. (And, be sure to ask for your money-saving VIP tickets!) 


FREE Admission for Anaheim DECUS* Symposium DEXPO’ West 87 


Attendees . .. Call 800-433-0880. World’s Largest DEC*-Compatible Exposition 


IDC in cooperation with DEXPO presents: : 
“Corporate Computing: DEC vs. IBM, Disneyland Hotel 


The Digital Challenge Continues” Anaheim P California 
8a aR ee December 8-10, 1987 
DEXPO is organized by Expoconsul International, Inc., *Registered trademark of Digital Equipment Corp. 

3 Independence Way, Princeton, NJ 08540. DEXPO is not affiliated with or sponsored by DECUS. 
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) With this much active area, nine models with 


active areas from 24” x24” up to 60” x72”, the 
GP-8 sonic digitizer will make sure you're never 
hemmed in by a small digitizing surface again. 
You'll be able to concentrate on effective and 
accurate digitizing, not on whether you're out 
of the active area again. And, best of all, this 


huge active area costs much less than those 
cramped tablets. 


Plus, the GP-8 has additional features that 
will really set your stylus free: An unencumbered 
work area SO you Can digitize on any work sur- 
face, two-way Communication that permits re- 
mote control of all GP-8 functions, a stylus or 
one-button cursor, a four-button cursor option, 
IBM-PC and look-alike compatibility and a five 
function menu. The GP-8 also has RS-232 inter- 


facing ability with baud rates to 19,200. All of 
these features are shared with the GP-7 Grafbar 
Mark Il sonic digitizer (active area 20” x26”). 
OEM versions available. Directly supported by 


AutoCAD, ProDesign Il, Generic CADD, Easy- 
Digit, etc. 


For more information contact: 
Skip Cleveland (203) 255-1526. 


> SCIENCE 
ACCESSORIES 
CORPORATION 


970 Kings Highway West ¢ PO. Box 550 ¢ Southport, CT 06490 
(203) 255-1526 © Telex 964300 © FAX (203) 254-7271 
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October 


"Til Jan. ’88 = The Interac- 
tive Image exhibition spon- 
sored by AT&T, ACM/SIG- 
GRAPH, and others; held in 
Chicago at the Museum of 
Science and Industry. Con- 
tact: the Electronic Visuali- 
zation Lab., Univ. of Illinois 
at Chicago, POB 4348 (M/C 
154), Chicago, IL 60680; 
312/996-3002. 


25-27 Ink Jet Printing 
conference sponsored by the 
Institute for Graphic Com- 
munication Inc.; held in Bos- 
ton. Contact: Institute for 
Graphic Communication Inc., 
375 Commonwealth Ave., Bos- 
ton, MA 02115; 617/267-9425. 


25-27 Map Online User’s 
Group conference sponsored 
by the Map Online User’s 
Group; held in Atlanta. Con- 
tact: Arlyn Sherwood, Map 
Librarian, Illinois State Li- 
brary, Centennial Bldg., 
Springfield, IL 62756; 217/ 
782-5823. 


(In Complete miplete PC Gra oni 


25-28 Int'l. Civil Engi- 
neering Convention and Ex- 
position sponsored by the 
American Society of Civil 
Engineers (ASCE); held in 
Anaheim. Contact: Conven- 
tion Dept., ASCE, 345 E. 
47th St., New York, NY 
10017; 212/705-7543. 


25-29 ACM-IEEE 1987 
Fall Joint Computer Confer- 
ence sponsored by ACM and 
the Computer Society of the 
IEEE; held in Dallas. Con- 
tact: Cynthia Cegelski, Info- 
mart, 1950 Stemmons Free- 
way, POB 423, Dallas, TX 
75207; 214/746-3547. 


26-27 Evaluating Com- 
puter Graphics workshop 
sponsored by the Dynamic 
Graphics Educational Foun- 
dation; held in Peoria, IL. 
Contact: DGEF, 6000 N. For- 
est Park Dr., POB 1901, 
Peoria, IL 61656-1901. 


=| 
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icroPlot’s newest graphics 
erminal emulation software package for IBM 


PC’ $ and compatibles enablin 
of Tektronix 4010/4014 and 4 


compete os 
7, DEC 


-52, and Retrographics VT-640 ae re cen — 
version, PC Plot IV Plus, further allows complete 
Tektronix 4105 emulation. Features include XMODEM 


and ASCIil file transfer, user configurable online help, 
script language, modem commands, programmable 
function keys, convenient PC-DOS execute mode, autodial 


from telephone directory and more. 


Expanded graphics capabilities include support of an IBM 
| ahs graphics display system providing 256 colors, a 
aphics screen dump to LaserJet printers, Hewlett- Packard, 
and Houston Instruments pen plotter drivers and numerous 
oe auxiliary capabilities for customized applications. 


To find out more about MicroPlot’s new PC Plot IV call 


1-800/654-1217 


2k Sw 
TO ANT 
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MicroPliot 


‘659-H Park Meadow Rd. Westerville, Ohio 43081 614/882-4786 
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26-28 CEPS VI sponsored 
by the Interconsult Group; 
held in Boston. Contact: Cah- 
ner’s Exposition Group, 999 
Summer St., Stamford, CT 
06905; 203/964-8287. 


26-Nov.6 IBM’87: Tomor- 
row’s Solutions Today spon- 
sored by IBM United Kingdom 
Ltd.; held in London. Con- 
tact: IBM United Kingdom 
Ltd., POB 41, Baltic House, 
Kingston Crescent, Ports- 
mouth, Hampshire PO6 3AU, 
England; tel. 0705 694941. 


November 


2-4 Information and Im- 
age Management: The Total 
Solution seminar sponsored 
by the Assoc. for Information 
and Image Management; held 
in Montreal. Contact: AIIM, 
1100 Wayne Ave., Suite 1100, 


Silver Spring, MD 20910; 
301/587-8202. 


2-5 Int’l. Electronic Imag- 
ing conference sponsored by 
MG Expositions Group; held 
in Boston. Contact: MG Ex- 
positions Group, 1050 Com- 
monwealth Ave., Boston, MA 
02215; 800/223-7126. In MA, 
617/232-EXPO. 


2-6 Comdex/Fall ’87 spon- 
sored by The Interface Group 
Inc.; held in Las Vegas. Con- 
tact: Comdex/Fall Registra- 
tion Dept., The Interface 
Group Inc., 300 First Ave., 
Needham, MA 02194; 617/ 
449-6600. 


3-6 Computer Graphics: A 
Comprehensive Introduction 
course sponsored by Integrat- 
ed Computer Systems; held 
in LA. Contact: Barbara Fis- 
cher, Integrated Computer 
Systems, 5800 Hannum Ave., 
Culver City, CA 90231-3614; 
800/421-8166. In Canada, 800/ 
267-7014. 


Events, cont. p. 134 


COMPUTER 
SLIDE IMAGING 


From the following 
Softwares 


= | otus Free- 
lance Plus™ 


= Lotus 1-2-3" 
= Zenographics”” 


= 35mm Express" 


AS LOW AS 


$95 


PER SLIDE 


= Harvard Presentation Graphics™ 


We can accept your files via modem 
and ship overnite to any location. 


CALL TODAY |! 


1-B00-DIAL 420 
INNYS. 212-725-B200 


—— MARGE 


220 EAST 23rd STREET, NEW YORK, N.Y. 10010 


Lotu: e Plus, ms Anak a Trademark yeaa! tt Corporation * Zenograp! acapell 
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5-7 Infomart: Computers, 
Technology, and Learning con- 
ference cosponsored by the 
National School Boards Assoc. 
and Infomart; held in Dallas. 
Contact: Infomart, 1950 Stem- 
mons Freeway, Dallas, TX 
75207; 800/361-7100. 


9-12 Autofact ’87 sponsored 
by the Computer and Auto- 
mated Systems Assoc. of SME; 
held in Detroit. Contact: 
SME, One SME Dr., Dearborn, 
MI 48121; 313/271-1500. 


9-12 Mapping & Geograph- 
ic Information Systems ’87 
sponsored by Nat. Computer 
Graphics Assoc.; held in San 
Diego. Contact: NCGA, Map- 
ping & Geographic Informa- 
tion Systems 87, 2722 Mer- 
rilee Dr., Suite 200, Fairfax, 
VA 22031; 800/225-NCGA. 
In VA, 703/698-9600. 


9-42 ICCAD-87 conference 
for the EE/CAD Profession- 
al sponsored by Computer 
Society of the IEEE, IEEE 
Circuits & Systems Society; 


Name 
Company 
Address 
City 
Telephone 


held in Santa Clara, CA. 
Contact: MP Associates Inc., 
7366 Old Mill Trail, Suite 
101, Boulder, CO 80301; 
303/530-4562. 


9-42 The Seybold Execu- 
tive Forum: Visionary Man- 
agement and Technology Di- 
rections in the Real World 
sponsored by Patricia Sey- 
bold’s Office Computing Group; 
held in Cambridge, MA. Con- 
tact: Deborah Hay, 148 State 
St., Suite 612, Boston, MA 
02109; 617/742-5200. 


11-43 Optical Publishing 
& Storage ’87 sponsored by 
Learned Information Inc.; 
held in New York. Contact: 
Learned Information Inc., 
143 Old Marlton Pike, Med- 
ford, NJ 08055-8707; 
609-654-6266. 


16-Dec.30 High Tech/ 
High Touch: Computer Graph- 


Title 


Please complete: 


Title 


State 


| q RETURN ORDER TO: Pat Pizza 


Zip 


ics in Printmaking exhibition 
sponsored by Pratt Institute; 
held in New York. Contact: 
Pratt Manhattan Gallery, 
Puck Bldg., 295 Lafayette St. 
at Houston St., New York, 
NY 10012; 212/925-8481. 


47-19 Computer Aided Pub- 
lishing (CAP) ’87 sponsored 
by Computer Aided Publish- 
ing; held in Chicago. Con- 
tact: Computer Aided Pub- 
lishing, 90 W. Montgomery 
Ave., Suite 200, Rockville, 
MD 20850; 301/294-8710. 


19-22 Int’l. Conference and 
Exposition on Electronic Pub- 
lishing sponsored by Seybold 
Seminars and ProjectAsia; 
held in Hong Kong. Contact: 
Seybold Seminars, 6922 Wild- 
life Rd., Malibu, CA 90265; 
213/457-5850. 


22-24 Electronic Demand 
Publishing conference spon- 


using computer graphics 


7 Electronic Pul 


| (16 usness/Prosa malian Ov 


_ service center vs in-house pro 


Please send me the Paiswing COMPUTER GRAPHICS WORLD Snide Enclosed you will 
find my check or purchase order for: 


Reprint No. 


Cost/Each 


Subtotal 


Tax 


Total 


sored by Institute for Graphic 
Communication; held in Bos- 
ton. Contact: Institute for 
Graphic Communication Inc., 
375 Commonwealth Ave., Bos- 
ton, MA 02115; 617/267-9425. 


December 


6-9 The New Tools—Com- 
puter Graphics for Design 
Fall ’87 sponsored by the 
Pratt Center of Computer 
Graphics in Design; held in 
New York. Contact Barbara 
Jeffe, Pratt Center, 45 Steph- 
enson Terrace, Briarcliff, 
NY 10510; 914/741-2850. 


Computer Graphics 
World welcomes news of 
computer-graphics _re- 
lated events. Send com- 
plete information § for 


review at least 10 weeks 
prior to issue month fo: 
Graphics Events, Com- 
puter Graphics World, 
POB 1112, Littleton, MA 
01460. 


APPLICATIONS 
OF 
COMPUTER 
GRAPHICS 


COMPUTER GRAPHICS WORLD, P.O. BOX 1112, LITTLETON, MA 01460 TEL: 617-486-9501 | 


BRUNING-AIDED ENGINEERING 


REPROGRAPHIC MEDIA 
Quality print papers, intermediate 
vellums and films, and activators 
developed for system compatibility. 
Circle reader service card No. 76 


ENGINEERING COPIERS 


New PD404 means ammonia-free, 
odor-free plus added performance 
at a surprisingly low cost. 

Circle reader service card No. 79 


ie 


RAFTING MEDIA 
Your single source for quality drafting 
vellums, including Grid-X, and poly- 
ester films—just specify your surface 

and weight. 


Circle reader service card No. 80 


PLOTTERS 


New from Computer Graphics... 
ZETADRAF 900 high performance 
single sheet drafting plotter. Supports 
all major CAD software packages— 
compatible with all computers. 

36” cut-sheet only—A through E size. 


Circle reader service card No. 77 


Bruning provides total support for 
the modern drafting/design depart- 
ment. With equipment—drafting 
machines and furniture, or copiers 
that faithfully reproduce the finest 
details. With supplies designed to 
function perfectly with our equip- 
ment. With service—a staff of sales 
Nee representatives, field service spe- 
cialists, and engineers whose sole 


PLOTTER MEDIA job Is to ensure customer satis- PLAIN y PER Copier 
CAD SUPPLIES pact at PROT. Thats Plain-paper SystemMate 900 Engineer- 


Bruning-Aided Engineering. | : ae 
Plotter film, vellum, opaques, translu- S . S ing Copier for opaque originals, CAD 


cent bond, chart paper and gridded pes ae 
a : variety of copy materials. 

media reflect Bruning excellence. . 

Reliable pens and accessories, plus Circle reader service card No. 84 

a host of supplies for CAD Systems. 


Circle reader service card No. 78 
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1800 Bruning Drive West, Itasca, IL 60143-1093, 1-312-351-2900 
In Canada: 165 Milner Avenue, Scarborough, ONT. M1S4G7, 1-416-298-2700 


CIRCLE 6 ON INFORMATION CARD 


COMPUTER Advertising Index to Advertisers 


WORLD Sales Offices oe 
NEW ENGLAND, EASTERN CANADA ADVERTISER . NO. 
Alan D. Ventura, Regional Manager 58 
4419 Russell St. P.O. Box 441412 Apollo Computer 47 
Littleton, MA 01460 Arkwright 31 
(617) 486-9501 Telex: 883436 ELN: 626494090 Atronics International 

AT&T Electronic Photography 
lan Ross, Regional Manager Autodesk 
17 Randolph Ave., Suite 300 Bruning 


Franklin Square, NY 110410 
(516) 326-7629 


MIDWEST, WESTERN CANADA 
Phil Davis, Sales Director 
O'Hare East Office Building 
9501 West Devon, Suite 203 
Rosemont, IL 60018 


(312) 696-4350 Coefficient Systems 
NORTHERN CALIFORNIA, NORTHWEST pa liced Hic ante 
John Sly, Regional Manager 
Bill Cooper Electrohome Electronics 
1405 Civic Center Drive, Suite 4-B Execucom Systems 
Santa Clara, CA 95050 Expoconsul International 
(408) 296-2573 Ferranti Computer Systems 
SOUTHERN CALIFORNIA hed seo a 
Tom Boris, Regional Manager Galagraph 
Greg Cruse 
2082 S.E. Bristol, Suite 216 Grafpoint 
Santa Ana, CA 92707 Hamilton Industries 
(714) 756-0681 Hewlett-Packard 
SOUTHWEST I-BUS Systems 
Eric Jeter, Regional Manager Innovation Computer 
1200 S. Post Oak Bivd., Suite 106 Intecolor 
Houston, TX 77056 Intelligent Interfaces 
(713) 6241-9720 Intergraph 

International Technology Marketing 
LONDON 
David Betham-Rogers James River Graphics 
David T. Round B.J. Johnson & Associates 
PennWell House KMW Systems 
39 George St. Koh-l-Noor Rapidograph 
Richmond Upon Thames 
Surrey TW9 4HY ENGLAND Kyocera America 
TEL: 01 948 7866 TLX: 919775 PENWEL G Lovergrapiycs 

Logic Sciences 
PARIS Matra Datavision 
Daniel Bernard Matrix Instruments 
Prominter Matrox Electronic Systems 
247 Rue St. Jacques MicroPlot Systems 


Mutoh Industries Ltd 

NEC Home Electronics USA 
NEC Information Systems 
Nissei Sangyo America 


75005 Paris FRANCE 
TEL: (4) 43545535 
TLX: 214235F MISIVZ Attn: Missitex: PENNWELL 


MUNICH sme Nine Computer 
Johann Bylek EnOTEOS 
Verlagsburo Bylek ee 
Arabellastrasse 4/VII PDS Video oy 
8000 Munchen 814 Pico Systems 
Federal Republic of Germany Pixelworks 
Answer Back: BWBPM Prime Computer 
MILAN 
Luigi Rancati Ray Tracing 
Rancati Advertising Science Accessories 
Milano San Felice Torre 5 Seiko Instruments 
20090 Segrate ITALY Sublogic Professional Graphics 
TEL: (39) 27531445 TLX: 3141010 ORCHID | Summagrahics 
Technology Financial Services 
TOKYO Tech Source 
Sumio Oka 


Int'l Media Reps., Ltd. 
2-29, Toronomon-Chome 
Minato-ku, Tokyo 105 JAPAN 


TEL: 3-502-3806 Vermont Microsystems 
TLX: J22633 MEDIAREP FAX: 3-591-2530 Versacad 
Versatec 
SINGAPORE 
Stephen Marcopoto 
Seavex, Lid. For more information from the companies advertising in this issue, circle the appropriate reader service number 
400 Orchard Rd. #10-04 on the card. 


Singapore 0923 
Republic of Singapore : © as a ie 
TEL: 734-9790 TLX: 35539 SEAVEX RS APRESS) FARES REE Only 


The Ad Index is published as a service. The publisher does not assume any liability for errors or omissions. 


COMPUTER GRAPHICS WORLD (USPS 665-250) (ISSN-027-4159) is published monthly by PennWell Publishing Company, 1421 South Sheridan, Tulsa, OK, 74104. Editorial 
and Production offices at, 119 Russell St., Littleton, MA 01460. Officers of PennWell Publishing Company: P.C. Lauinger, Chairman; Philip C. Lauinger, Jr., President; 
Joseph A. Wolking, Senior Vice President; L. John Ford, Senior Vice President; Carl J. Lawrence, Senior Vice President; V. Jonn Maney, Vice President Finance. 
Second-class eta paid at Tulsa, OK. COMPUTER GRAPHICS WORLD is distributed world-wide. Annual subscription prices are $30, USA; $35, Canada and Mexico; 
all other countries, $40 surface; $75 Airmail. To order subscriptions, call (918) 831-9400. 


©1987 COMPUTER GRAPHICS WORLD by PennWell Publishing Company. All rights reserved. No material may be reprinted without permission. Microfilm copies are 


available through University Microfilms, Inc., Ann Arbor, MI 48106. Authorization to photocopy items for internal or personal use, or the internal or personal use of 

specific clients, is granted by PennWell Publishing Co. for users registered with the Copyright Clearance Center Transactional Reporting Service, provided that the 
base fee of $1.00 per copy, plus $0.35 per page is paid directly to CCC, 27 Congress St., Salem, MA 04970. The COMPUTER GRAPHICS WORLD fee code for users 
of the Transactional Reporting Service is 027-4159/87 $41.00+.35. @) 


POSTMASTER: Send change of address form to COMPUTER GRAPHICS WORLD, Circulation Dept., P.O. Box 122, Tulsa OK 74104. 


136 COMPUTER GRAPHICS WORLD OCTOBER 1987 


RAMTEK KEEPS YOU IN 
Tre TACK. 


You've hit pay dirt with the new 
Ramtek 4660 in your system applica- 
tions. Geophysical. Remote sensing. 
Simulation. Medical. And more. 
Intensive R&D has produced 
a sophisticated imaging and graphics 
display peripheral that stands up to 
today’s market pressures. Outstand- 
ing performance. Even better value. 
Though the 4660 is new, the 
way we do business isn’t. You still get 
unsurpassed support. Before the 


VAX/VMS™ is a trademark of Digital Equipment Corporation. 


4660 IMAGING & GRAPHICS TERMINAL 


¢ Video multiplexor 

¢ 4-Megapixel/sec raster bus 

¢ 20-MIPS compute accelerator 

° 68020/68881 processors 

¢ VAX/VMS™ compatible 

¢ Serial and parallel ports 

¢ 12-bit Video Lookup Table 

¢ Super Pan (SPAN™), CGI firmware 


sale and after. Training. Applications 
assistance. Service worldwide. You 
can depend on it. 


We invite you to enquire about 
the 4660 and other members of our 
growing family of graphics and 
imaging display products and special 
systems capabilities. 

For more information, call 
Marketing Support at (408) 988-2211. 
Or write: Ramtek Corporation, 2211 
Lawson Lane, Santa Clara, CA 95054. 
In the UK.: Tel. 011-44-(0256) 
469541 or TLX 859305. 

You'll be as pumped up as we are. 


Ramtek 


THE POWER OF INNOVATION 
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Video Animation 


Would you like to do real animation 
on video tape? The Pico Systems Video 
Animation Controller and an editing 
video recorder are all you need. Any 
computer with a spare RS-232 serial 
port can run this controller. The con- 
troller takes simple ASCII commands 
to insert one or more frames of video 
from your screen to an exact location on 
the tape, with absolute frame accuracy 
guaranteed. Recorders currently sup- 
ported are Panasonic NV-8500 (VHS), 
NV-9600 (34 ”) and AU-300 (M-1); and 
the JVC CR- 8250U (%”"). The con- 
troller is only $2000.00. 


Pico Systems 
819 Marshall Ave. 
Webster Groves, MO 63119 
314-962-6103 
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Introducing the ni 
VideoGRAPHIX Adapter 


Need a single board graphics con- 
troller that produces both RGB and 
NTSC composite video? 


Up to 65,536 simultaneous colors. 
1024x512 addressible resolution. 
Color LUTS provide palette of 
16.7 M. 

Fully integrated ‘“‘Gen-Lock”’. 

On board NTSC encoder. 


Call or write us today for the com- 
plete facts on these aggressively 
priced graphics controller boards. 


™ 


[NNOVATION 


OMPUTER 
(412) 728-5657 
P.O. Box 15675, Pittsburgh, PA 15244 


CIRCLE 122 ON INFORMATION CARD 


PC CADD: 
A Buyer's Guide 1987 


In this most recent edition of 


the biannual report, Dan Smith 


and Eric Teicholz review 21 
leading PC CADD systems. 
Some of the systems reviewed 
are: AutoCAD from Autodesk, 
CAD Solutions from Sigma 
Design, CADwrite from IBM, 
CADVANCE from CalComp, 


DataCAD 3.1 from Microtecture, 


Drawbase from Skok, Personal 


Architect from Computervision, 


and VersaCAD Advanced from 
VersaCAD Corp. The report 
includes an analysis of each 


system's capabilities. Price: $170. 
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Featuring 
products, 
employment opportunities, 
services, systems 
& software. 


PLOTTER/PRINTER BUFFERS 
IEEE-488 or RS-232 Interfaces 


= . - ad 
o ~~ 


- 
- m= _ 
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MicroPlot 80A-HPIB Buffer 
MicroPlot 55-Serial Buffer 
YOU DON’T HAVE TO WASTE TIME WAITING 
ON SLOW PLOTS OR PRINTOUTS! Simply con- 
nect a MicroPlot buffer between your computer 
and plotter or printer. You save time—hours of 
time if you’re working with complex plots. 
Multiple copy and plot queuing 
¢Bidirectional Buffering 
eBuilt-in Self Test 
eOne Year Warranty 
256K-$995 512K-$1195 1Mbyte-$1495 
2 Mbyte-$1995 
INTELLIGENT INTERFACES INC 
P.O. Box 1486 
Stone Mountain, GA 30086-1486 
1-800-842-0888 
In Georgia (404) 381-9891 
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CAFM 1987: 
Systems and Strategies 


This three-report series written 
by noted facility management 
automation consultant Michael 
Sena provides complete and 
practical information on 
currently available computer- 
aided facility management 
systems. The series includes A 
Manager's Guide to Facility 
Planning and Management 
Automation, 1987 CADD/FM 
Systems Review, and Using 
Personal Computers in Facility 
Planning and Management. 
Topics include ways to analyze 
CAFM needs, how to cost-justify 
an investment in CAFM systems. 
Price $225. 


Let CADSCANs Turn 
Your PC Into a 
Drawing Retrieval 


System. ..for only $4995. 
CAD Systems are great for Design Applications 
but when it comes to the Electronic Archival, 
Viewing and Distribution of Large Engineering 
Documents...Nothing Beats the CADSCAN- 
Solution! 


RASTER:1s FASTER 


CADSCAN. will Scan your Engineering Drawings 
(max. 40” width) for immediate access from your 
PC. (requires MS DOS. & EGA or Hercules Graphic Card- ) 
$4995. Starter Package includes: 


e VIEWPACKe Software to View, Edit & Print 
© Turbo Accelerator Card for Instant Paw¥Zoom 
e 25 Scanned Drawings (up to “E”’ Size) 


TO ORDER CALL... 
CADSCANBSE! |e 
(201) 322-9595 


Hercules, Graph X/ Hercules, Viewpack/ Spicer Comp. Dev., Inc. 
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CONVERT HI-RES GRAPHICS 
DISPLAYS TO VIDEOTAPE 
WITH PDS VIDEO CONVERTER 
Your color graphics display can 
be converted to standard NTSC 
video format for videotaping or 

input to standard monitors or 
projectors. 

It will convert Tektronix, Apollo, 
HP, Ramtek, Chromatics, Prime, 
IBM, Silicon Graphics, Megatek, 
Intergraph, Apple Mac Il, 
Raster, Tech, DG, DEC and other 
terminals. 


SALES AND RENTALS 


PDS VIDEO TECHNOLOGY, INC. 
1152 Santa Barbara Street 
San Diego, CA 92107 
Tel. 619/222-7900 
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The GSI Report 
on Facility Planning and 
Management Automation 


The GSI Report provides 
corporate and facility designers, 
planners, and managers with a 
monthly analysis of the latest 
system and software, developing 
technology, effective system 
implementation and management 
strategies. Price $115. 


To order any of these 
publications, contact: 
Hope Mascott 
Computer Graphics World 
119 Russell Street 
Littleton, MA 01460 
1-800-458-0011 
Mastercard and Visa accepted. 
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LASER PRINTER SERVICE 
OPPORTUNITIES & PLAYERS 


This new report a must because it: 
e Profiles and evaluates manufac- 
turers and third-parties providing 
maintenance service. . . 


e Projects market growth and trends 
over the next five years. . . 
Examines service provider's 
response time, product line cover- 
age, maintenance contract 


prices... 


AND THAT'S JUST THE 
BEGINNING... 


NOW ONLY $495 — 
A $100 SAVINGS 


CALL TODAY — (617) 458-3974 
Report published by: 


Technology Financial Services, Inc. 
and Ulsch & Ulsch Associates, Inc. 
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THE MURAL PLOTTER 
$2,495.°° 


eD SIZE (Actual Plot Area 25”x34”) 
eWALL MOUNT (Standard Equipment) 
eHPGL COMPATIBLE (HP 7475) 
©RS232C (Standad Serial Interface) 
eCALL FOR MORE INFORMATION: 
(413) 534-4400 


G3 United Innovations 
Crossroads Industrial Park, Holyoke, MA 01040 
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AMIGA SOFTWARE FOR 
THE VIDEO PROFESSIONAL 


Edit Decision List Processor 
is a program that allows a 
video or audio editor to 
create an edit list off-line. 
Time ins and outs may be 
typed, transferred from a disk 
file or be directly entered 
from the SMPTE time code 
reader (included). 

Software & SMPTE Interface $795 
Other SMPTE software also 
available. 


For more information, call or write: 


PRISM COMPUTER GRAPHICS 
14755 VENTURA BLVD., #1-600 
SHERMAN OAKS, CA 91403 
PHONE: (818) 906-9977 
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Graphics Terminals and Workstations: 
A Study Report on 
the Changing Face of Graphics 


eCIM data Market Model 
eCIM Technology & 

Market Seminars 
eCustom CIM Market Data 
eCIM Consulting 


CiMdata provides a Lotus 

ay er aga lad bk reece y 4-2-3™ database of accurate 

e Average Workstation price falling to : ) 00 information on Computer Inte- 

$15,000 and Terminals to $9,000 : | eopu grated Manufacturing (CIM) 

Lee VENDO® markets. The model is de- 
specifica ns 


e PC’s and high end Workstations to fine : oe 
grow at the expense of Graphics Ter- or signed as a decision making 
eMarketing Dale 


minals & Contacts support tool for management, 
For information on how to order call or marketing executives, and stra- 
write: / tegic planners. For information 


INTERNATIONAL on how to order call or write: 
TECHNOLOGY 
MARKETING, INC. 


120 CEDAR STREET 
WELLESLEY HILLS, MA 02181 


(617) 237-2089 
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ORDER YOUR 
BUYERS GUIDE NOW! 


e Graphics Workstations and Terminals 
market $1.8 billion in 1986, will exceed 
$2.5 billion in 1991 


420 Cedar Street 
Wellesley Hills, MA 02184 
(617) 235-4124 
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FOR ORDER INFORMATION 
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GRAPHICS SHOWCASE is the ideal 


low-cost solution for generating high-quality sales leads 
from over 100,000 industry professionals. | 


COMPUTER 
G CS 


Use Graphics Showcase to: Please send camera-ready logo and 60 
words of copy. We'll do the rest. 

e introduce a new product 

For rates and information, contact: 
Ginger Rhoads 

Computer Graphics World 

119 Russell Street 

P.O. Box 11412 

Littleton, MA 01460-0712 

1-800-225-0556, in MA (617) 486-9501 


e test a market 


e promote a bulletin 


e announce an employment 
opportunity. 
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Architectural CAD 


for Tomorrow 


Object-based systems are the key 


By Thomas A. Feazel 


fh rchitecture is a profession 
that has yet to see a viable 
computer graphics solution 
for design. But with the introduction 
of leading-edge object-based tech- 
niques, the picture is about to change 
at a time when architects appear 
very open to new tools for design. 
To date, computer-based models 
have proved useful for client presen- 
tations, but they have failed mis- 
erably in two important areas: as 
vehicles for conceptual design and 
as the basis for production activities. 
These two failings point to a large 
part of what architecture is all 
about—the communication of ideas 
through design representation. 


Traditional Limitations 

As efficient as computer models 
can be, they have limitations that 
reduce their usefulness. Traditional 
approaches produce unwieldy soft- 
ware that is discouraging to design- 
ers. Translating information from 
model form into drawings, render- 
ings, material lists, and reports can 
be tedious if not impossible. 

A designer spends most of his time 
interacting with design media— 
making the physical representation 
comply with his mental model of 
the design. We are now seeing a 
readjustment of the problem areas 
addressed by CADD solutions—a 
push to support the project work- 
flow from conceptual design onward. 
Thomas A. Feazel, AIA, is marketing man- 


ager for architecture at Intergraph Corp. 
(Huntsville, AL). 
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Object-based design can play a vital 
role in that it gives the designer an 
interactive way to design. 

Object programming relies on 
software objects and a message sys- 
tem that instructs each object as to 
its intrinsic properties as an object. 
Thus, an object will behave in a 
manner identical to its real coun- 
terpart. Objects also relate to one 
another in the same way that the 
building components they represent 
relate to one another. Superior sys- 
tems offer associativity, meaning 
that as an element is manipulated, 
the system will automatically mod- 
ify associated elements according 
to the rules of a real situation. 

In the working environment, ob- 
ject-based design gives the designer 
the flexibility of working in the 
most convenient view—plan view or 
perspective view, for example. All 
views are merely windows into the 
2D/3D data model, a highly intel- 
ligent dataset that closely approx- 
imates reality in that it responds 
as a real building. 

Objects support an approach to de- 
sign that is unrelated to computer- 
aided drafting. Object-based design 
techniques are built around object 
intelligence, so the designer is freed 
from dealing with graphics primi- 
tives. Drawings are a by-product 
of design. 

Architectural floor plans are sym- 
bol drawings that represent build- 
ing elements intersected by a plane 
parallel to the floor and four feet 
above it. Using this rule, floor plans 
extracted from a traditional CADD 
model produce a rendition of doors 
and windows that is technically cor- 


rect but conventionally incorrect. 

For instance, on conventional plans 
a door is shown as being open, us- 
ually at 90 degrees, with an arc to 
show the swing and a bubble for the 
door number. In a traditional CAD 
model view, the door does not appear 
this way and the supporting data 
does not require that it should be 
drawn symbolically; therefore, a 
drawing cannot be pulled from the 
model without operator intervention. 


Intelligent Objects 

But in an object-based system, 
the door knows to display itself in 
accordance with the designated view 
without any operator intervention. 
Because they can be integrated into 
the object’s self-definition, the con- 
ventions of architectural drawings 
make production from an object- 
based design model a viable solu- 
tion. The ability of objects to control 
their own display methods makes 
synthesis between design and draw- 
ing production a reality. 

The future of model-based design 
will include development of rules- 
based applications. Complex func- 
tions such as building code checks, 
parametric design of entire projects, 
zoning envelope compliance con- 
trols, and other capabilities will be- 
come parts of the software. 

Presently in development, Inter- 
graph’s Master Architect employs 
leading-edge object-modeling tech- 
nology. Unlike other systems that 
claim to use object programming, 
Master Architect implements true 
Smalltalk objects that will give the 
designer full control of the seen 
environment. 
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leyou 
were reading this line, 


we redrew the screen. 


Five, ten, twenty sec- 
onds. As a design profes- 
sional, you can't afford to 
wait that long for a simple 
redraw. The creative process 
suffers and productive time 
is lost. Cobra,” new from 
Vermont Microsystems, gets 
you up to speed. Fast. 

The image above was 


Twice. 


drawn instantly on a PC like 
yours at 80,000 clipped 
vectors per second. Cobra 
offers 1024 x 800 resolution, 
16 to 256 simultaneous 
colors from a palette of up 
to 16.7 million, single screen 


Cobra 


Graphics at the speed of sight 


¥ AVermont 


~. Microsystems 


operation, and includes 
drivers for every major 
graphics application. 

More design engineers 
choose a Vermont Micro- 
systems graphics processor 
than any other. If you're not 
already drawing on our 
experience, Cobra is the fast- 
est place to start. 


Corporate Offices: 11 Tigan Street, Winooski, VT 05404: (802) 655-2860 


Field Offices: 


Atlanta: (404) 980-6646 Boston: (617) 239-8222 Chicago: (312) 751-3497 Dallas: (214) 991-5594 


Santa Ana: (714) 241-9228 Santa Clara: (408) 748-9888 London, England: (44) 488-84771 
Reseller inquiries welcome. Cobra is a trademark of Vermont Microsystems Inc. AutoCAD is a trademark of Autodesk Inc. 
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Tie Maker 
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NINE REASONS TO PICK A PEPPER. 


Integrated Series. Each member of 

our PEPPER’ PC graphics board family* 
targets a well defined market at unmatched 
value. The PEPPER SGT” squarely hits main- 
stream business, PEPPER 1600” resolves 
desktop publishing, and PEPPER Pro1280" 
the uncompromising high-definition CAD ool 
Offices may pool all three, as every PEPPER 
works from the same common software base. 


Multi-Processor Technology. Number 

Nine again advances PC graphics, com- 
bining TI’s 34010 and Intel’s 82786 graphics 
coprocessors in a multiported, memory- 
mapped board architecture.** Intel, TI and the 
host CPU may access display memory simulta- 
neously! Nothing else comes close to this new 
level of multi-tasking performance. 


NNIOS Integration. Each PEPPER has 

NNIOS™ in firmware, the only operating 
system for intelligent graphics processors. 
Instead of adding more layers of software be- 
tween the hardware and you, WW/OS adapts 
PEPPER Ss personality to a distinct graphics 


interface standard. PEPPER becomes a 
Windows; GEM; HALO or CGI graphics card, 
allowing compatible applications to call 
hardware directly! 


Complete Software Base. With NN/OS, 

PEPPERs hit the ground running with 
more applications than any other TI or Intel- 
based graphics card. From popes graphic 
interface standards to Lotus 1-2-3," AutoCAD,” 
Harvard Graphics,” and more. 


Single-Monitor Solution. PEPPERs 

are the only display card you ll need 
because they’re IBM® display mode compatible. 
By replacing DOS fonts with our own, you ll 
see a 300% improvement in text sharpness 
without added drivers! 


Abundant Display Memory. PEPPER 

starts with over 1 MB of memory which 
may be expanded by 4 times. Memory may be 
used for display-list processing; or allocated as 
a larger-than-screen drawing area, with instant 
access via hardware pan and scroll. 


Picture Credits: (Clockwise from top) Aldus’ Pagemaker® and Enabling Technologies’ Pro3D™ running under Microsoft's Windows™; Ray 


Tracing’s Tracer™ 


with NN/OS window; MAGI’s Excalibur™ running under CG/; Aurora’s /220™; 


; Autodesk’s AutoCAD®; MCS’ Anvil 4000™ running under Grafpoint's TGrafo7" Tektronix® emulation ; Lotus’ /-2-3° 


7 7o™ 


and Aurora’s /75. 


Trademarks: PEPPER, SGT, Prol280, PEPPER 1600, NNIOS, Pioneers in PC Graphics and NUMBER NINE COMPUTER CORP. are all 


trademarks of Number Nine Computer Corp. 


“The PEPPER SGT displays 256 colors at 640 x 480 pixel resolution, and 16 colors at either 800 x 600 or 1280 x 480, all from a 16.7 million 
color palette. The PEPPER 1600 displays 1600 x 1200 monochrome. The PEPPER Pro1280 displays 256 colors at 1280 x 1024. 


**The PEPPER SGT and PEPPER 1600 contain both the TI 34010 and Intel 82786 gsp. The PEPPER Pro1280 contains the TI chip. 


Development Ease. NN/OS is a.resolu- 

tion and device independent interface to 
all PEPPER products. More than a set of graphic 
primitives, NW/OS manages memory, bit-maps, 
windowing, display controls, and operating 
system services. And, WN/OS is extensible, pro- 
viding unparalleled flexibility to meet e**om 
requirements for ail software develc 


Support Excellence. Five years of PC 

graphics design and manufacturing expe- 
rience goes into each PEPPER. You'll find 
every Number Nine product production-tough 
and backed by a 2 year warranty. 


st”. 


we J Technology Leadership. In PC graphics, 
few companies have consistently brought 
to market as many innovative and advaticed 
products as Number Nine. Features that users 
want for greater productivity in an increasingly 
competitive world. 


For Nine solid reasons and a whole lot more, 
Py dial 1-800-GET-NINE! 
THe) 


1 


Number Nine 
Computer Corporation 
725 Concord Avenue, Cambridge, MA 02138 


(617) 492-0999 TELEX 3717799 Number9 UB TELEFAX (617) 864-9329 
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